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An Improved (jenmcidal Catgut to Supersede Iodized Sutui'es 

The first (light colored) specimen is a cross section of a strand of plain 
Kalmerid catgut, highly magnified 
The second (dark colored) specimen is a cross section of the same strand, 
reacted upon hy ammonium sulplud to precipitate the mercuric element 
The uniform color throughout the section shows the thorough permeation 
by the Kalmerid (potassium mercuric lodid) Suclt an equable distribution of 
the Kalmerid therefore assures a simply of this germicidal substance m the 
tissues until the Suture is entirely absorbed 
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The Editoi has received from Dr John B Roberts a request 
that the following be published 

Dr John B Roberts, author of the article on “Salvage of the 
Hand,” published in the November number of the “Annals,” 
desires to explain that four illusti ations of useful appliances after 
amputation of the hand were copied, by permission, from the article 
of Dr Leo Mayer on “Amputations and Artificial Limbs” in In- 
ternational Chnics, vol IV, series 28, p 197 The illusti ations, in 
the legends of which Dr Leo Mayer’s name should be mentioned, 
aie as follows 

Fig I Man buttoning collar with two stumps 

Fig 2 Apparatus for buttoning collar when the two hands 
have been lost 

Fig 9 Artificial hand used for sharpening lead -pencil 

Fig 10 Man using hammer between stump and chest 

There were also two illustrations, namely 

Fig 7 Reconstruction aide freeing scar from bone by 
massage 

Fig 8 Solving a knotty pioblem, 
which were talcen from Carry On, the journal published by the 
Surgeon General of the U S Aimy These should have been 
credited to that source 

The omission of credit for the use of these six illustrations oc- 
curred because of haste in getting out the “Annals," for No- 
vember, and a consequent failure to give the author opportunity to 
supervise the printing of the legends Dr Roberts regrets the 
occurrence very much, especially because these illustrations 
formed an exceedingly important part of his article, for which 
credit should be given 

In Fig 5, showing thumb taken from a poor photograph with outline 
reenforced with ink, the legend should read, “ Thumb five months befo) e 
repair by cutaneous transfer from thigh ” This illustration was taken 
from a photograph 'of one of Doctor Roberts’s patients 
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SURGICAL PROBLEMS IN THE RECONSTRUCTION 
OF PERIPHERAL NERVE INJURIES* 

By Charles H Frazier, M.D 

OF Philadelphia, Pa 

UEUTENANT COLONEL, M C , D 8 A 

In so far as concerns the injured of the American Expeditionary 
Forces, the surgical treatment of peripheral nerve injuries did not begin, 
with few exceptions, until the soldier became a patient in one of the 
General Hospitals on this side of the Atlantic That the management of 
peripheral nerve injuries was a problem distinct fiom other surgical prob- 
lems was recognized by the Surgeon General by the following Under 
his direction twelve hospitals were designated as peripheral nerve centres 
to which all patients with these lesions were ordered transferred from the 
ports of debarkation To each of these centres was assigned an officer, 
experienced in neurological surgery, and a consulting neurologist, and 
for each, a uniform equipment for the examination and treatment of 
nerve injuries was provided As further evidence of the importance of 
the peripheral nerve problem, the Surgeon General appointed a Con- 
sultant in neuro-surgery and a Peripheral Nerve Commission 

In order that the results of the examinations, the methods of record- 
ing the clinical findings, and the clinical records themselves should be as 
nearly uniform as possible, ^sthesiometers were designed for the various 
centres with which to test sensory disturbances and to record them in terms of 
grammes, and a special Peripheral Nerve Register was prepared and dis- 
tributed with instructions as to how the various clinical findings should 
be recorded With this preparation, the Peripheral Nerve Commission 
will be provided with the records of all peripheral nerve cases, which, 
from the standpoint of uniformity and completeness, should be as nearly 
perfect as is possible under the widely variant conditions in the different 
hospitals While many examinations by competent neurologists were 
made on the other side, with few exceptions none of the records accom- 
panied the patient to his destination on this side 

Up to the present time it is estimated that there are over three thou- 
sand peripheral nerve cases in the peripheral nerve centres Of this 


* Read before the American Surgical Association, June 17, 1919 
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number, tlie largest collection, 550, has been admitted to General Hos- 
pital No II, which has been my headquarters, and my remarks on the 
surgical treatment will be based on my experience Avith this group Of 
this number up to date 2/5 have been discharged, as recovered, to con- 
valescent centres, 75 have already begun to recover function spontaneously, 
150 have been or will be operated upon, and the remainder are 
under observation 

At the Second Annual Meeting of the Inter-Allied Conference, held 
111 London, May 20, 1918, Professor G Verga presented a report of 1000 
cases in which only 160, or 16 per cent , had been operated upon Compara- 
tive statistics are not of much value, since there may be wide variation in 
the character of cases in different centres, but I should regard 25 to 30 
per cent as a reasonably conservative estimate of the proportion of cases 
in which operation is justifiable 

Only to those who have been burdened with the responsibility of con- 
ducting a peripheral nerve clinic will the magnitude and multiplicity of 
problems present themselves in their true proportion The technic of 
examinations, the proper interpretation of the clinical findings, their 
proper evaluation, the decision for or against operation, the direction of 
treatment during the period of observation or recovery, apart from the 
difficulties of the operations themselves, these are all matters requiring 
time, experience and judgment 

It would not be possible in the allotted time even to mention many 
phases of scientific and practical interest, the peculiar sensory and motor 
phenomena in relation to partial and complete lesions and to recovery, 
the consideration of muscle tone and Tinel’s sign, the trophic disturb- 
ances, the pathology of peripheral nerve lesions and the question of re- 
generation, so that I will restrict ray discussion to those matters which 
relate solely to the surgical problems involved 

The first question for consideration is the time of operation How 
long should one wait for evidence of spontaneous recovery^ It has been 
my practice to wait at least until three months have elapsed from the 
date when the wound was healed, and m most instances, by observing this 
general rule, it is found tliat at least six months have passed since the injurj- 
was sustained If at this time there are no signs of spontaneous recov- 
ery, on the one hand, and there is substantial evidence of a complete 
nerve interruption, whether or not this is interpreted as an anatomical 
division or a central neuroma, there are no grounds for further delaj' 
One must not be deceived by the action of supplemental muscles which 
may compensate for the paralyzed muscle, as in one instance I recall 
when the ward surgeon reported to me six months after the injury that a 
patient with a complete median and ulnar paralysis could flex the wrist, 
and asked to have the operation postponed An examination revealed 
the fact that the patient had learned how to flex the wrist with the 
short extensors of the thumb 
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Assuming, however, that the wound heals promptly, as in wounds 
from machine-gun bullets, should an operation be advised, no matter 
how early, providing there is evidence of a complete nerve block ^ Cap- 
tain Alexander, at the Alder Hey Military Hospital, Liverpool, main- 
tained that cases sutured within four months of the injury do not do as 
well as those sutured after the sixth month, probably because degenera- 
tion was not complete in the peripheral segment Whether this be true 
or not, the mere fact that many cases do not show signs of spontaneous 
degeneration until about the sixth month, is, I believe, sufficient justifica- 
tion for deferring the operation at least that long I am quite aware of 
the fact that the results of primary suture are better than those of de- 
layed suture, ergo, the sooner the operation, the better, but I also know 
that it IS quite impossible to distinguish with absolute -certainty by any 
single clinical sign or syndrome between a complete but transitory 
physiological block and a complete anatomical division If the general 
dictum, as advocated by some, were observed, namely, to operate as soon 
as the wound permits, with evidence of complete physiological division, 
many a case would be explored which eventually would have recovered 
spontaneously, and resection and suture would not only have postponed 
the time of eventual recoveiy, but might have been totally unsuccessful 

As to matters puiely technical, certain general principles should be 
observed The tourniquet should not be used routinely, but in the ex- 
ceptional case with massive cicatrization of the tissues, much time may f 
be saved in the pieliminary dissection if hemorrhage is controlled with a 
tourniquet This should be removed before resection or suture, m the 
interval all bleeding is controlled Liberal incisions are essential, as the 
nerve must be exposed and often liberated far above and below the 
lesion Traumatism to the healthy portion of the nerve is to be avoided, 
and to this end I have found it advantageous to operate under a con- 
stant spray of saline solution, which keeps the field clear, and if sponging 
be necessary, use small, moist, cotton pledgets The preliminary dissec- 
tion IS the most tedious of surgical procedures It may be earned out 
with a small, sharp scalpel, or, as I prefer, when the nerve is embedded 
in scar tissue, with small curved eye tenotomy scissors and fine fixation 
forceps Unless one begins well above and below the lesion, the identi- 
fication of the different nerve trunks, from one another or from throm- 
bosed vessels, particularly in the upper third of the arm, may be quite 
impossible. Only with continuous scrutiny will one avoid severance of 
important rami 

While the preliminary dissection or disentanglement of the lesion is 
tedious and time-consuming, it is the choice of procedure and the method 
of dealing with the lesion where experience and judgment count This 
brings me to the consideration of the various operative procedures, 
neurolysis or liberation, resection and suture, and the various sugges- 
tions for dealing with large defects 
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As the least complicated, neurolysis will first be considered In pro- 
portion to the total number of operations, we have performed a neurolysis 
in 20 per cent The figures correspond to the experience of other clinics, 
although in some, as in a series recorded by Verga, there were 8o 
neurolyses in i6o operations, or 50 per cent , and in tlie series of Delangiere 
{Bull ct Mejn Soc de Chir de Pans, 1918, xliv, 522) there were 113 lib- 
erations in 245 operations It is not always easy to make a decision in 
favor of neurolysis as against suture When there is a constricting 
band, with grooving of the nerve, or when there is compression and a 
narrowing of the lumen over a greater distance, when there is evident 
pressure from callus, a spicule of bone or aneurism, there admits of 
little doubt Neurol3'Sis is clearl}’’ indicated (and one should alwaj’^s give 
the nerve the benefit of the doubt) when it responds promptly to faradic 
stimulation But in a number of cases, and I have often found this the 
case with the musculospiral, in addition to compression from external 
causes, there is an associated sclerosis or fibrosis of the nerve, which of 
Itself may inhibit regeneration 

It has become almost a routine practice to recommend resection and 
suture in the presence of a spindle-shaped neuroma However, bearing 
m mind clearly the pathology of the neuroma, it must be acknowledged 
that the neuroma per sc is not an absolute barrier to the growth of 
neuraxes It represents, to be sure, an effort by Nature towards re- 
generation against difficulties, but not alwaj'^s ineffectually The devel- 
opment of a neuroma in cases undergoing spontaneous recovery is not 
uncommon, and it is not infrequent after suture or transplantation 
Huber found in a neuroma, resected in this clinic from the sciatic nerve, 
such an active growth of neuraxes that he considered spontaneous re- 
covery in this instance would not have been out of the question If the 
presence of a neuroma cannot be the indisputable criterion, the final 
decision must rest upon the time which has elapsed between the injury 
and the operation and upon whether the nerve responds to faradism 
The decision will in all cases be more or less arbitrary If there are signs 
of total loss of function at the expiration of six months, resection and 
suture are justifiable Joyce {British Journal of Surqeiy, vol xx. No 23, 
1918) takes exception to this recommendation , the resection of a spindle- 
shaped neuroma is not justifiable, he says, unless failure has resulted 
from a neurolj’-sis capsulectomy at which the thickened portion of the 
sheath has been removed In this conclusion I cannot concur 

The technic of neurolysis should include the freedom of the nerve 
from the cause of compression, the cicatricial band or the more extensive 
scar tissue, dissecting the nerve free from the callus in which it is engaged, 
such as one often finds in musculospiral palsies We sometimes find 
massive fibrous infiltrations of the sheath itself, and an attempt should be 
made to remove as much of this thickened portion of the sheath as pos- 
sible, but not to the point of laying bare the fasciculi In the reconstruc- 
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tion of the wound, the ideal and natural bed is an intermuscular plane or 
a plane between a muscle sheath and the deep fascia To surround the 
nerve with flaps taken from adjacent muscles is not good surgery, since 
the reparative process in the healing of the muscle wound is attended 
with such cicatrization as of itself to threaten compression of the nerve 
At least, this is the conclusion to which I have been led from observa- 
tions I have made at secondary operations I believe it entiiely justi- 
fiable, too, in selected cases, and I refer to those of massive cicatrization 
in the arm, to transfer the nerve to a plane between the deep and super- 
ficial fascia , by this procedure the nerve is totally isolated from a field of 
connective tissue, which may inhibit the reparative process 

The great problem of peripheral nerve surgery is that involved in 
resection and the bridging of defects The bringing into apposition of 
the divided segments with appropriate sutures is a matter of minor con- 
sideration if one observes certain accepted principles of nerve suture, but 
in gunshot wounds resection is a matter of necessity and to such an 
extent usually that approximation cannot be effected without resort to one 
method or another of bridging the defect These methods now to be re- 
viewed include posture, nerve stretching, nerve flaps, suture a distance, 
tubuhzation, lateral anastomosis, implantation-suture, transposition , 
some of these may, I think, be discarded with a few words, because, what- 
ever evidence there may be from the experimental laboratory, the clinical 
evidence does not justify their adoption as acceptable procedures 

The so-called flap-op eratton as proposed by Letievant is not deserving 
of consideration, since, when the central and peripheral flaps are reflected, 
the ends of the respective flaps would not be in alignment and this 
would interfere with the down growth of neuraxes The modification of 
this flap operation in which a flap is taken from a healthy nerve is objec- 
tionable chiefly because it involves sacrificing a portion of a normal nerve 
The operation would be practicable only when two large trunks were m 
proximity, as in the upper aim But one would hesitate in a case of 
ulnar paralysis, where the disability will often not affect deletenously the 
patient’s earning capaaty, to sacrifice either the median or musculospiral 
As Huber says, suture a distance is more of academic than practical 
interest In his laboratory experiments, success was attained in two out 
of three instances by interposing bundles of coarse catgut between the 
divided ends, but I know of no successful attempts in human surgery 
Tubulisation, as a means of bridging defects, has been used exten- 
sively both in the laboratory and in the clinic, but there have been so many 
clinical failures that I have scrupulously avoided it With Prussian per- 
tinacity the Germans clung to this method in the early stages of the 
war The so-called Edinger's tube, the formalized calf artery, was re- 
peatedly employed, sometimes filled with blood serum, sometimes with 
agar-agar, but always, and I have seen the reports of loo cases, with 
failure Not only was there no evidence of regeneration, but on later 
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examination the gap had increased and bulbous formations were found 
on either end of the divided nerve 

In this connection a word may be said as to the use of protective 
sheaths both in neurolysis and nerve suture I have refrained from any 
protection to the liberated or sutured nerve with fascia, fat, calf arteries 
or any other material, since there is every reason to believe that de- 
vitalized tissues, such as the foregoing, will stimulate connective tissue 
formation and thus militate against, rather than facilitate, nerve regen- 
eration at the line of suture A pedicle flap of muscle, fascia, or fat 
might overcome the objection to the use of these so-called protectives, 
but it has been my belief that the nerve sheath itself, if carefully approxi- 
mated with sutures, offers adequate protection from the invasion of 
connective tissue 

Lateral anastomosis, as practiced by Hofmeister (Bettrage stir Kim 
Chr , 1915, 96, 329), has no merit whatsoever In his report, which con- 
tained the notes of 24 operations, the results of the operations were not 
included It is merely assumed that a neighboring healthy nerve serves 
as a favorable and convenient medium for the down-growth of neuraxes 
If the terms lateral anastomosis and lateral implantation are synonymous, 
I quite agree with the wholesale condemnation this method has received , 
Tinel speaks of it as always useless and often mischievous, Moymhan, as 
to be sharply condemned, and Benisty, as illogical 

In order to avoid confusion, we must, I think, com another term for 
an operation, similar to lateral anastomosis, in that the central or peripheral 
stump alone or combined are sutured into an adjacent nerve, but differ- 
ing in this essential respect, namely, that a portion of this adjacent nerve 
IS sacrificed This is virtually a nerve suture and the term I would sug- 
gest as appropriate would be “ implantation-suture ” 

I believe this operation has a field, limited though it may be, chiefly 
in the arm with large defects in the ulnar or musculospiral, not only be- 
cause a healthy nerve is accessible, but because certain portions of the 
median may be sacrificed with only slight and transitory sensory loss 
While on physiological and anatomical grounds I have regarded this so- 
called implantation-suture as justifiable in selected cases, I have not yet 
had a case in my clinic for which I thought it was appropriate But 
looking over the liteiature, I found several instances in which it had 
been practiced with success Thus in one of Joyce’s cases, an ulnar 
lesion (British Journal of Snigery, January, 1919, p 426), while almost 
one-third of the circumference of the median nerve had been sacnfied, the 
sensory loss was entirely recovered m course of time, and m twenty- 
four months there was partial sensory and motor recovery in the ulnar 
area Souttar (British Jom nal of Suigery, October, 1918) employed the 
method in two cases (Case 54 and Case 56) , 111 one, he implanted the 
lower segment of the musculospiral nerve which was attached to the 
centre of the front of the median, the fibres of which were divided Ten 
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months later there was faradic response m the extensors of the wrist In 
the second case there was strong" synergic action of the extensors of the 
wrist twelve months after the operation It was noteworthy that Joyce 
cut the inner third of the median nerve and Souttar the external anterior 
fibres, and in both instances there was only transitory sensory disturbance 

On two occasions, one with a defect in two nerves, another with a 
defect in three, I have resected five centimetres of the humerus This is 
a radical procedure and should be a court of last resort When prac- 
ticed, the operation should be divided into two stages, at the first liber- 
ating the nerves and resecting the humerus This necessitates an incision 
on both the inner and outer aspects of the arm and after connecting the 
neuromata of the several nerves with strands of silk for later identifica- 
tion the wounds are closed, and the second stage is not undertaken until 
one IS assured of uncomplicated wound repair In one of the two cases, 
because of the time required at the first sitting in disentangling the in- 
jured nerves, the ulnar, median and internal cutaneous, the bone was not 
resected until a second sitting and the nerve finally sutured at a third 

The susceptibility of nerve trunks to stretching offers a valuable 
auxiliary measure for dealing with defects Weir Mitchell in his classi- 
cal monograph called attention to the tolerance of nerves to forcible 
stretching, and we know that, without the risk of rupturing its fibres, two 
'to four centimetres of a defect may readily be made up Nerve stretching 
with posture will often suffice to secure apposition in a defect of 7 to 8 
cm Theie are two ways of stretching the nerve One as just described 
in the course of the operation, the other over a more extended period 
The latter will be called foi only in exceptional instances, and I do it in 
this way If, after the nerve is liberated, it is evident that the defect can- 
not be bridged except with a graft, I pass heavy silk sutures through the 
bulbs and draw them as closely together as possible with the forearm or 
leg flexed During the succeeding four weeks the limb is gradually 
brought into a position of extension and by this process the nerve is 
stretched At a second operation, by bringing the limb again into 
flexion, approximation of the segments after resection is possible This 
technic is particularly serviceable for injuries of the arm where two or 
more nerves are involved 

Nerve transposition as an aid to bridging defects is most helpful and is 
applicable to the ulnar and musculospiral, the former more frequently 
than the latter The course of the musculospiral I have shortened by 
passing the peripheral segment between the biceps and brachial anticus 
and uniting it with the central segment on the inner aspect of the arm 
The ulnar is isolated from its normal location and transposed to the 
flexor aspect of the forearm I can see no advantage m following Stiles’ 
recommendation to tunnel beneath the pronator radii teres and there are 
many disadvantages In the first place, the deeper course is the longer 
when the forearm is in flexion, as it usuallj'' is when the nerve is sutured, 
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and secondly, the branches to the flexor carpi ulnans and flexor profundus 
digitorum are sacrificed These rami may both be conserved providing 
one slits them up as far as may be necessary beyond the point at which 
they join the parent trunk Even though it may be more important to 
restore function to the intrinsic muscles of the hand, it need not be done 
at the expense of the ulnar flexor supply The third situation in which 
transposition may be of service is the knee Here in large defects of the 
external popliteal the distance from the bifurcation of the sciatic to the 
head of the fibula may be shortened by transposing the nerve to a plane 
superficial to the ham-strmg tendon with the limb m flexion 

With large defects advantage must unquestionably be taken of favor- 
able positions to secure apposition without tension, such as flexion of 
the forearm or knee, adduction of the arm, inclination of the head toward 
the affected side 

As a last resort only should one resort to a transplant, not that there 
IS not enough clinical evidence at hand to warrant the procedure, but the 
percentage of successful sutures is greater with direct suture than with the 
graft In dealing with 150 nerve lesions at General Hospital No ii, we 
have used a graft to repair the defect on seven occasions, as follows 


I musculospiral 
I brachial plexus 

I ulnar 
I ulnar 

1 external popliteal 
I median 
I brachial plexus 


defect 7 cm 
defect 7 cm 

defect s cm 

defect 14 cm 
defect 8 cm 
defect 8 cm 
defect 5 cm 


Transplant, musculocutaneous (leg) 
Transplant, musculocutaneous (leg) 
(Transplant, musculocutaneous (leg) 
/Transplant, dorsal branch of ulnar 
Transplant, musculocutaneous (leg) 
Transplant, musculocutaneous (leg) 
Transplant, musculocutaneous (leg) 
Transplant, musculocutaneous (leg) 


It IS too soon to report ultimate results, but m two of the seven there 
is already evidence of regeneration In a brachial plexus lesion the fifth 
cervical nerve was replaced with a transplant of 7 cm from the musculo- 
cutaneous of the leg and already there is a faradic response m the deltoid 
muscle In a second case, a 5 cm defect from the level of the wrist and 
upwards, there is tingling on pressure over the graft, 3 cm below the 
upper line of suture In every instance an auto-graft has been used and 
usually the musculocutaneous, although according to one’s convenience, 
the sural, the radial, or, with a defect in the nerves above the elbow, 
the internal cutaneous may be used Two to four cables, according 
to the size of the nerve, should be used, and the sutures should be 
introduced in either end of the transplant at the proper interval be- 
fore it IS severed from its connection According to Huber, whose 
investigations during the past two years have been most illumi- 
nating, the fascial cuff should not be used and we have observed this 
injunction Huber believes the auto-transplant should always be given 
preference, but m a recent communication he writes that he has obtained 
favorable results with homo-transplants stored in vaseline and in liquid 
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petiolatum In his experiments with homo-transplants, stored m 50 per 
cent alcohol, the neuraxes have grown 3 cm into the distal segment 

In reckoning how much of the nerve is to be resected, as many 
fasciculi as possible should be spared By palpation, inspection, and with 
the clinical notes, one can determine whether the entire trunk or but a 
part need be sacrificed, but when in doubt electrical excitation is help- 
ful, stimulating first the various aspects of the nerve through the sheath 
and, if still in doubt, after the sheath ‘has been opened By this means I 
have been able to conserve healthy fasciculi which otherwise would have 
been sacrificed 

For the ultimate success of suture, the most essential factor is the 
presence of healthy fasciculi, free from the grasp of cicatricial tissue 
Granted this, the prognosis may be good in spite of a clumsy suture 
One IS always tempted to keep the defect within reasonable limits, 
fearing the difficulty in securing apposition But if after the pre- 
liminary sections, distal and central, the cut section does not present 
healthy fasciculi without scar tissue, slice after slice should be removed 
until the desired picture is obtained One soon learns to recognize these 
conditions, when, upon section, the ends of the fasciculi project a little 
beyond the cut surface, one is reasonably sure that the section has been 
made above and below the invasion of scar tissue Per contra, if the cut 
section IS smooth, and the fasciculi do not project, it is because they are 
engaged in scar tissue and a higher or lowei level must be inspected 
Successive sections should not be made at greater intervals than 2 5 mm , 
since at this distance the whole picture may change I have found a 
safety-razor blade preferable to either a scalpel or ordinary razor blade 
The sheath of the nerve must be grasped on either side to steady the 
nerve while the section is being made 

One tension suture of chromic catgut, through the entire thickness of 
the nerve, one centimetre from the free end, with four to eight epineural 
sutures of the finest silk, suffices to keep the sheath in apposition The 
tension suture should not be tied until the epineural sutures are in place 
and then just fast enough to bring the fasciculi in contact; if too tight, 
the fasciculi will be crushed, if too loose, a blood clot may form in the 
interspace Second in importance only to the necessity of securing a 
healthy segment for suture is the avoidance of undue tension Every re- 
source must be availed of to enable one to bring the segments into appo- 
sition without undue tension 

We have dealt in but fragmentary fashion with the problems of nerve 
reconstruction There are many minor points in technic, as affecting 
individual nerves, that are deserving of consideration Enough has been 
said, however, to emphasize the complexity of the problem and the im- 
portant part played by judgment and experience Nothing has been said 
of tendon transplantation for those cases in which nerve suture has failed 
or IS difficult, or where spontaneous regeneration has been arrested The 
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two situations in which tendon transplantation is particularly adaptable 
are (i) in the residual paralysis of the extensor longus digitorum, when the 
patient has recovered full power in all the muscles supplied by the 
musculospiral, with the exception of the common extensors to the fingers , 
and (2) in the residual paralysis of the anterior tibial with foot-drop 
Tendon transplantation should be resorted to m both these lesions and 
no patient should be discharged until an attempt has been made in this 
way to supplement the paralyzed muscle 

The after-treatment is a matter of vital consideration , massage, gal- 
vanism and later faradism, properly selected exercises, these must be 
continued faithfully and persistently until voluntary movement has re- 
turned Secondary operations in some instances will be inevitable 

The Surgeon General has given every consideration to this branch 
of reconstructive surgery Within two months practically all cases re- 
quiring surgical treatment will have been operated upon Recovery of 
function IS a slow process and it remains to be determined how long after 
the operation the patients will be retained in government hospitals 

The final chapter of peripheral nerve surgery cannot be written until 
two years hence, at least, so far as concerns the wounded of the Amencan 
forces The final test of superiority claimed for one method or another 
must be based upon the end results As one of the most important 
functions, it remains for the Peripheral Nerve Commission, acting under 
the direction of the Surgeon General, to follow up all cases that have or 
will be discharged from the General Hospitals and prepare a final report 
based upon the end results 
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LYMPHOSARCOMA OF THE MESENTERY 
Bt Leslie Lawson Bigelow, MD 

AND 

Jonathan Forman, M D. 

OF CoiiOMBUS, Ohio 

(From the Clmic of the Ohio State University at the Children’s Hospital, 

Columbus, Ohio ) 

Solid tumors of the mesentery are not of frequent occurrence In 1897 
Hams and Herzog^ collected 56 cases from the literature and added an- 
otlier one of their own In 1899 Herzog ^ reported a lymphosarcoma arising 
in this region In 1905 Bowers ® described a mesenteric lipoma This same 
year Vance ^ collected 28 cases from the literature of the preceding five 
years Since then isolated cases have continued to appear in the litera- 
ture so that now there are approximately 100 cases on record 

Lymphosarcoma is in itself not a common lesion Symmers re- 
ports that in the 550® autopsies conducted at Bellevue Hospital during 
the last ten years only twelve instances of lymphosarcoma were encoun- 
tered In the fifty-seven mesenteric tumors collected by Harris and Herzog, 
there are possibly three lymphosarcomas, although only one is so listed In 
Vance’s collection, there are two specimens recorded as lymphosarcoma 
and one as a small round-celled sarcoma Royster ° reported in 1911 two 
cases of round-celled sarcoma of the mesocolon It is possible that some 
of these tumors listed as round-celled sarcoma were actually of lymphoid 
origin Occasionally lymphosarcoma of the mesenteric or letropentoneal 
nodes has gained access to the literature by reason of some striking 
complication such as the production of chylous ascites The following 
case in which there was found a lymphosarcoma of the mesentery would 
appear to be of sufficient interest to justify its publication 

Case I — M , boy, aged six years, was brought to the hospital on 
the 19th of July, 1919, for a palpable, visible tumor of the abdomen, 
associated with recurrent attacks of abdominal “ cramps ” The 
family and previous history were negative Nine weeks before ex- 
amination the patient was kicked in the abdomen by his brother 
A week later another injury was received in the same region by a 
fall over a baby carriage From this time the patient had suffered 
with severe attacks of “ cramps ” in the abdomen, during which he 
doubled up with pain and broke out in a cold sweat There was 
never any nausea 01 vomiting and nothing abnormal was noted in 
the urine or stools At first these attacks occurred two or three 
times a week Of late they have been more frequent, the abdomen 
has become noticeably enlarged and the child has become pale, weak, 
listless and does not care to play There has been no cough or 
loss of appetite There has been a progressive loss of weight 

Physical examination shows a thin, sallow-complexioned, poorly 
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nourished white boy apparently five years of age The head, neck, 
heart, lungs, extremities, and external genitalia are normal There 
IS no oedema of the feet or ankles There is evidence of recent wasting 
of the subcutaneous tissues The abdomen is full, slightly pro- 
tuberant and round in contour, except in the right lower quadrant, 
where a tumor is seen There is no bulging in the flanks The 
superficial veins are enlarged and quite prominent over the front and 
sides of the abdomen, the lower part of the front of the chest wall, 
and the upper parts of the thighs The abdomen is thin walled, soft 
and generally tympanitic, except over the tumor mass in the right 
lower quadrant The edge of the liver is felt at the costal margin 
The spleen is not palpable The presence of free fluid was not de- 
termined The tumor filling the right lower quadrant is firm, elastic 
and irregular in outline Its inner margin reaches the median line 
and its upper margin is above the level of the umbilicus It is not 
attached to the abdominal wall and can be readily displaced later- 
ally and to a less extent vertically There is no tenderness upon 
manipulation Temperature and pulse were normal Examinations 
of the urine and stools were negative Blood examination Haemo- 
globin, 90 per cent , red cells, 4,000,000, white cells, 11,000, poly- 
morphonudears, 81 per cent , lymphocytes, 17 per cent , mononu 
clears, 7 per cent , and eosinophiles, i per cent 

Operation was refused and the child was removed from the hos- 
pital The attacks of pain continued with progressive loss of weight 
and strength The patient was readmitted for operation seven 
Aveeks later The tumor had increased in size, extending nearly to 
the costal margin and for a distance of two fingers’ breadths to the 
left of the median line Percussion yielded a tympanitic note above 
and to the outer side of the tumor No attempt was made to deter- 
mine by inflation the relation of the large bowel 

The rapid growth of the mass with loss of weight and strength 
bespoke malignancy, and the age of the patient’s sarcoma The 
mobility of the tumor, pronounced at the first examination, the 
negative urinalyses, the situation mesial to the ascending colon 
seemed to deny a sarcoma of the kidney Sarcoma of the small 
bowel was ruled out by the freedom from digestive symptoms dur- 
ing the period of over ten iveeks since the presence of the tumor 
was noted A diagnosis of retroperitoneal sarcoma was made 
Under ether amesthesia, the abdomen was opened through a ver- 
tical right rectus incision extending from the costal margin nearly 
to Poupart’s ligament An irregular mass the size of a grape fruit 
presented The ascending colon lay behind and to its outer side A 
segment of small intestine passed diagonally from above downward 
arid outward over the inner third of the tumor There were no ad- 
hesions An incision was made in the peritoneal covering of the 
tumor beginning an inch aivay from the intestinal loop passing over 
It with the intention of securing a section for microscopical exami- 
nation The overlying gut and the inner leaf of the peritoneum 
Avere readily stripped from the mass, hoAvever, and it Avas dissected 
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out with surprising ease, a portion of the peritoneal covering on its 
outer side coming away with it Several vessels were tied and the 
large gap in the outer leaf of the mesentery was united with a con- 
tinuous suture The viability of the intestinal loop that overlay 
the tumor was questioned, but as the inner layer of the mesentery 
seemed to be intact, it was hoped that the blood supply, though 
damaged, would still be adequate Resection of the intestine was 
therefore not attempted This proved to be an unfortunate deci- 
sion the child died with symptoms of obstruction four days later, 
and autopsy revealed a gangrenous area involving the gut for a dis- 
tance of about 6 cm Resection of the intestine with anastomosis 
might, therefore, have resulted in an operative recovery, though the 
numerous small nodules remaining in the base of the mesentery 
would probably have determined a fatal issue ultimately 

Pathological Report Surgical Path 15436 The specimen is a roughly lobu- 
lated mass covered by a glistening membrane It measures (after fixation) 

14 X 10 X 8 cm Upon section, the cut surface presents a very soft and cellular 
appearance About one-third of the mass is hemorrhagic This area is that next 
to the raw surface described on the outside of the mass The mass appears to 
be limited by its coverings and gives the impression of having resulted from the 
fusion of several lymph-nodes 

Microscopically, the mass is composed of small round cells supported upon a 
delicate reticulum of connective tissue The tumor cells are round and contain 
a nucleus which is relatively large and eccentrically placed The nuclei contain 
rather coarse chromatic granules The cytoplasm stains well with the hema- 
toxylin The cells resemble very closely the ordinary lymphocyte and serve to 
classify the tumor in the lymphoblastoma group Its regional character and 
invasion of capsule characterize it as a lymphosarcoma The growth is rich in 
poorly formed, thin-walled blood-vessels These are closely surrounded but not 
invaded by the tumor cells Certain areas show marked necrobiotic changes 
The cells are swollen and their nuclei have become indistinct In many areas 
there is a frank necrosis Sections from the hemorrhagic areas show an abun- 
dance of free blood-cells mingled with the tumor cells 

Autopsy Notes No 2625 (abstracted) — The peritoneal cavity presents fresh 
fibrinous adhesions which mat the intestines together There is also a small 
amount of free yellowish fluid The omentum is bound to and encloses a loop of 
the small intestine The appendix is normal In the ileum, 10 cm above the ileo- 
caecal valve, is a gangrenous area involving the gut for a distance of 6 cm The 
liver IS covered with a fibrinous exudate Its cut surface is pale The gall-bladder 
appears normal The gemto-unnary system is not worthy of note The retro- 
peritoneal nodes are slightly enlarged The base of the mesentery is filled witli a 
number of nodular masses, the largest of which is 3 cm in diameter Histologi- 
cally, the structure of the nodes is lost and the whole node is packed with cells 
of the lymphoid series 

Discussion — The mortality following operations for solid tumors of 
the mesentery with or without resection of the intestine is high In a 
series of twenty-seven cases, collected by Vance, there were sixteen re- 
coveries and eleven deaths — a mortality of 41 per cent Seven of these 
tumors were sarcomata, and only one of the patients recovered Unques- 
tionably the mortality is higher in these instances in which the tumor 
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proves to be malignant than m the benign forms of fibroma and lipoma 
which make up the greater number of the reported cases The surgical 
procedure, whether enucleation alone or combined with intestinal resec- 
tion, cannot be determined until the tumor is exposed Resection re- 
quires more time, adds to the operative risk, and should be avoided 
whenever possible In those cases in which the tumor bulges the mesen- 
tery chiefly on one side and the overlying gut is consequently placed 
laterally, it may be possible to enucleate the growth without dangerous 
interference with the blood supply If the overlying gut is more cen- 
trally placed, the tumor bulging both leaves of the mesentery equally, or 
if the gut IS adherent to the growth at its wall and involved in the process, re- 
section should be proceeded with at once Successful cases where enterec- 
tomy was combined with the removal of a mesentenc sarcoma have been 
reported by Harris and Herzog, Sawyer, Mathews, and others The length 
of the intestine removed has varied from one-half an inch to eight feet 
and two inches That the question of resection is not necessarily deter- 
mined by the size of the tumor is evidenced by the case cited by Bowers 
where a fibroma weighing thirty pounds was successfully enucleated 

The case presented here adds one to the few of mesenteric sarcoma 
and the long list of sarcomata in other regions where the onset of the 
symptoms and the development of a tumor have followed a definite his- 
tory of trauma What, if any, etiological significance this trauma may 
have had, we do not undertake to say The growth made its appearance 
within the time limits set by Sand It is, of course, possible that a careful 
examination given an injured regfion may disclose the presence of a pre- 
viously existing tumor of which the patient was unaware, and it is con- 
ceivable, also, that an existent impalpable tumor might take on a more 
rapid growth following an injury to the part, thus becoming palpable 
In this case, the patient suffered from abdominal “ cramps ” for several 
weeks before the " lump ” was noticed 

There is nothing distinctive in the history of the subjective symptoms 
to suggest the diagnosis Abdominal pain may be present and severe 
enough to suggest biliary, renal, or appendicular colic, or it may be en- 
tirely absent There may be slight nausea and constipation, but, as a 
rule, the patient is free from gastric and intestinal disturbances — a help- 
ful point in the differentiation from sarcoma originating in the intestine, 
where, according to Spease, nausea, vomiting, alternating periods of con- 
stipation and diarrhoea with abnormal findings in the stool are early and 
prominent symptoms 

Objectively the patient is weak, ansemic and has lost in weight recently 
The abdomen harbors a tumor more or less centrally placed, nodular, and 
freely movable This free mobility is the most important single sign It 
IS said that no other abdominal tumor possesses it to the same degree 
If, in addition, the presence of a loop of intestine passing over the mass 
can be demonstrated, which cannot be displaced and maintains a fixed 
relationship to the tumor through several examinations,-'a presumptive 
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diagnosis of mesenteric tumor is wai ranted. The tumor is tense and 
elastic and is often regarded as a cyst Several instances are on record 
where a trocar was introduced, after the growth was exposed by laparo- 
tomy, before its solid nature was recognized Effort should be made to 
determine the relation of the large bowel to the growth If the tumor 
develops m the mesentery of the small bowel, the ascending and descend- 
ing colon will each be found in its respective loin, external to the mass 
while the transverse colon will lie above it In the differential diagnosis 
confusion has existed with cysts of the ovary, pancreas, tumors of the 
liver, enlargements and displacements of the kidney, hydrops of the gall- 
bladder, and growths of the bowel itself Because of their rarity these 
growths are little considered in the diagnosis of abdominal tumois From 
a practical viewpoint, the important thing is the recognition of the pres- 
ence of a tumor and its prompt removal 

Kundrat and Paltauf were the first to give clean-cut descriptions of 
lymphosarcoma and to distinguish it from other malignant tumors of 
the lymph-nodes In 1907 MacCullum studied eight cases which corre- 
sponded to this group So that there is now recognized a definite form of 
neoplasm arising in lymphoid tissue and composed of lymphoblastic cells 
which do not remain within the confines of the involved nodes but infil- 
trate the adjacent tissues Distant metastasis is rare, but all of the nodes 
of the region may be more or less involved These regional types of 
growths can be subdivided as follows 

I Cervical, axillary and inguinal 2 Thoracic (a) thymic, (&) peri- 
bronchial 3 Abdominal (o) gastro-intestmal, (&) intestinal, (c) mesen- 
tenc, ((/) retropentoneal 

The case here reported conforms to the established picture of a regional 
lymphosarcoma The character of the blood-vessels easily accounts for 
the hemorrhage and degeneration present This is in contradistinction 
to the thoracic type in which the rarity of degeneration and softening has 
long been emphasized The size of the mesenteric mass as compared with 
the involved retroperitoneal nodes leaves little doubt that the tumor 
arose in the mesentery 
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RECURRENT NEPHROLITHIASIS* 

By Otis Floyd Lambon, MD. 

OF SEitiM!, "Wash 

It is rather surprising that this important subject of recurrent nephro- 
lithiasis has received comparatively little attention both in the literature 
and in the research laboratories, and we have as yet no definite preven- 
tive methods for the recurrence of stones in the urinary channels 

Personally, I must confess that a very much smaller portion of my 
limited knowledge of kidney stones, primary or recurrent, I have gath- 
ered from the trying school of personal experience While the larger 
part I have obtained from the thoughts and observations of men 
who possess not only the necessary mental capacity, but also the institu- 
tional opportunity for original research work 

To-day we are privileged to enjoy the hospitality of such distin- 
guished men and their remarkable institution which has turned more 
than any other its enlightening searchlight on the various puzzling and 
annoying problems that cross the path of a practitioner of medicine 
and surgery 

In my professional activities I meet no patient with greater timidity 
than one that comes to me with a recurrent kidney stone I am very 
timid when confronting such a patient and my words of ultimate result 
of the operation are indeed few and carefully selected I am well aware 
that I am dealing with a disease whose true etiology is not definitely 
known, and the treatment, surgical or medical, or both, may and may not 
remove the cause of his peculiar kidney activity 

In order to give the patient with kidney stones as efficient treatment 
as possible his family history, mode of living, occupation, and his en- 
vironment must be carefully studied If the case be a recurrence the find- 
ings of the first operation and the chemical composition of the stones 
removed may throw some light on the obscure etiology of his trouble 
The general etiology of recurrent nephrohathiasis cannot differ ma- 
terially from that of primary stones and it is therefore worth while for 
us to bear in mind the different causes of renal calculi that have been 
advanced at different times 

Unfortunately, we have as yet no definite etiology of this disease We 
can only speak in general terms Some attribute the formation of stone 
to some obscure chemical change m the composition of the urine , others 
emphasize the influence of microorganisms, of injury, and inflammatory 
diseases I believe, as stated by Doctors White and Martin, that the for- 
mation of kidney calculi is due to the precipitation in the kidney tubules 

"^Read before the Association of Residents and Ex-Residents of the Mayo Chntc, 
October 8, 1919 
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or pelvis of the solid constituents of the urine, this precipitation always 
taking place on an organic base, that may be mucus, epithelial cells, 
blood-clot, or colloid material A coagulation necrosis of cells caused by 
interference with the circulation favors deposition of lime salts All 
concrements, whether they be the size of a grain of sand or of a goose-egg, 
have a distinct albuminoid framework upon which the constituents of 
the urine are deposited 

Diathesis possesses a distinct influence upon stone formation which is 
commonly associated with the uric acid, the oxalate, or the phosphatic 
diathesis Ebstein holds that the excess of urates, oxalates, or phos- 
phates 111 the urine does not form stone by direct deposition m the excre- 
tory canals in the pelvis of the kidney, but that these ingredients favoi a 
coagulation necrosis of cells, which furnishes the organic framework 
essential for such calculus formation, the same effect may be produced 
by local sepsis 

Those who advance chemical theories as causative agents speak of the 
influence of heredity, race, climate, diet, drinking water, drugs and intoxi- 
cants and faulty metabolism as contributing factors Even incidences 
of gout and rheumatism have been held responsible for kidney stones 
Against this theory an English army officer of considerable experience in 
the tropics speaks of the unusual prevalence of stone in the urinary 
tract among the inhabitants where gout or rheumatism is practically 
unknown The cause of this prolific calculus formation he attributes to 
the native peculiar diet which is rich in albumin and phosphates and lacks 
the necessary quantity of salt, which is essential with a vegetable diet 

Against the theory that renal calculi ai e of bacterial origin, Cabot and 
Crabtree in a joint paper state that “ the relation of infection to stone 
formation is not a factor of great importance, for were such the case, stone 
m the kidney would be far more common m the female than it is in the 
male, following the well-known fact that kidney infection is more com- 
mon in women than in men ” In one of my cases of recurrent kidney 
stones I was told that for several generations many male members of the 
family had had sometime or other some such kidney trouble — yet none 
of the female members had been affected It is generally accepted that 
renal calculi are more common m men than in women 

A great many, like Albarran, consider primary stones to be of non- 
bacterial origin, but the secondary or recurrent types to be of bacterial 
origin Ransohoff finds that primary stones consist of uric acid, urate of 
sodium and ammonium, oxalate of lime, carbonate of lime, and lastly of 
cystin of xanthin, which are deposited from the urine without any 
changes of an infective nature, but he states that secondary calculi, 
which consist for the most part of phosphate of lime, develop only m a 
kidney already the seat of infection 

It has been observed that as a complication of spinal-cord lesions 
secondary stones may occur Injuries of the kidney and mild pyelitis 
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have been suspected of promoting the formation of stone by shedding 
products, namely, epithelial detritus, fibrinous deposits, or small blood- 
clots, which may serve as a focus for the deposit of lime-salts 

It is a very much over-used custom to place the blame on heredity 
when through lack of intelligence or diligence we are unable to find the 
true cause of a disease I believe that heredity is a secondary factor — a 
mere tendency which may be aggravated by geographical location and 
mode of living If different generations of one family remain in the same 
environment, eat the same foods, and drink the same water, and are 
exposed to identical causes, we may expect to find the same pathological 
condition in each generation 

One of my patients was raised in a part of Scotland wheie the 
family had resided for three generations Kidney stones are known 
to have occurred in each one, paternal grandfather and two uncles 
died of this disease One of his brothers has had occurrences of 
renal calculi He states that this was one of the most common dis- 
eases of that territory, and he holds it due to their drinking water, 
which he describes as “ heavily charged with lime ” He left that 
territory early in his j^outh and came to western Canada He was 
aware of no kidney trouble until thirteen years ago, when he became 
engaged in railway construction and went to a territory which had 
very much the same quality of water as his native home in Scot- 
land, and within a short time he began passing white stringy ma- 
terial which had the appearance of fine sand On drying this sub- 
stance It looked very much like plaster of Pans The frequent 
attacks of renal colic undoubtedly were due to the passage of this 
substance and gravel which has persisted ever since Though he 
took an autogenous vaccine in 1911 for three or four weeks, the same 
symptoms and attacks of renal colic continued X-rays in 1910 did 
not show any stones present in the kidney or ureter Later he re- 
ceived A G No 3 irrigations of the pelvis of both kidneys, but this 
also had no influence on the attacks 

In 1916 he joined the Canadian forces and went to France 
While there symptoms became more severe than ever before and 
he was forced to leave the service in September, 1917 He then 
consulted Doctor Fenwick, of London X-rays taken at that time 
showed a large stone in his left kidney but none in the right He 
was operated by Doctor Fenwick, and one large stone was removed 
from the left kidney In spite of very rigid routine of living and a 
meat-free, limited diet, he had in a few months a second crop of 
kidney stones This time X-ray demonstrated both kidneys to be 
involved, showing one large recurrent stone in the left and three in 
the right It almost appears that once the kidney mechanism be- 
comes used to the act of such calcification in some cases it is diffi- 
cult to prevent this process of stone formation 

In October, 1918, he consulted me In passing ureteral catheter 
no obstruction was encountered Urine examination gave specific 
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gravity, ioi6, alkaline reaction,* traces of albumin, but no sugar 
Microscopic examination showed pus present in the urine of both 
kidneys Radiographs verified the previous findings Immediate 
operation was suggested and performed, when I removed three 
stones from the right kidney As these stones were caught in the 
calyces, it did not seem wise to attempt their removal fiom the pelvis, 
but a small incision was made into the kidney After the removal 
of the stones a small rubber tissue drain was introduced into the 
pelvis of the kidney for drainage I explored the right first, as I 
thought that possibly it might be necessary to remove the left kid- 
ney at the second operation 

Three months later I removed from the left kidne}’’ a large stone 
which was embedded deeply in one of the calyces Anailysis of the 
stones removed at these two operations showed that they were com- 
posed of mostly calcium, magnesium, phosphate and carbonate 
Therefore, as an after-treatment, I have had the patient drink very 
freely of water and for the past five months distilled water exclu- 
sively In the meantime I have allowed him a rather general diet 
including meat Unless I have been successful m removing the 
direct cause of this peculiar action of the kidney, either through the 
surgical interference or through the subsequent regulated diet, I 
am prone to believe that in course of time we will find a second and 
perhaps a third crop of stones So far I am happy to state that 
there seem to exist no signs of kidney stones He has no renal 
colic and the urine has shown considerable improvement in its 
chalky appearance and composition The pus has entirely cleared 
up and the X-rays show no evidence of recurrence 

The surgeon cannot shake off all responsibility for a recun ence, but 
at the time of the operation must consider the possibilities of his work being 
the very cause for a future recurrence Often in order to abstain from 
cutting into the kidney tissues, undue effort is made to remove a large 
stone through a small opening into the pelvic cavity and the stone is 
crushed or small fragments are scraped off and remain in the kidney On 
such concrements, regardless of their size, the constituents of the urine 
may be deposited and a new set of stones formed 

During operation a well-lodged stone in its removal may injure the 
tissues, especially that of the ureter, and give rise to uieteral strictures, 
which will later promote the formation of ureteral stones 

Though we find many a stone in the whole of the urinaiy tract un- 
associated with any infection pre- or post-operative, yet I am inclined to 
believe with Hunner that the occurrence of an infection favors stone for- 
mation, especially of the recurrent type, by intensifying inflammation of 
a mal-functionating kidney, causing perhaps more serious and epithelial 
exudate and by decomposing the urine and setting free its solid con- 
stituents which may serve as substance for another set of stones Thus I 
cannot help but speak emphatically of the importance of “ good surgery ” 
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in its full sense, if we are not to contribute to the recurrence of renal calculi 
In order to do our part as surgeons well we are partly dependent on 
the pre-operative correct localization as well as accurate diagnosis Then 
our approach must be direct and the removal of stones as clean as pos- 
sible Though little has been written about the preventatives of this 
disease, much has been said about the technic of the operation In the 
hands of a well-trained surgeon the operation entails a very small mor- 
tality risk But when we come to consider the fact that various oper- 
ators have placed the percentage of recurrent stones in 'the kidney at 
from 10 to 48 per cent , it behooves us to look about most earnestly to 
find out why this big divergence in statistics I think that the investi- 
gators who reported 48 per cent recurrence gathered cases from hospital 
statistics where there were a number of operators doing the surgery and 
perhaps, therefore, there was not a uniform surgical technic as in the 
institution where the small percentage of recurrence was made 

I feel that it is within my subject to speak of the importance of the 
different diagnostical means at hand at the present time In no branch of 
medicine is the diagnostical value of X-ray more firmly established than 
in the examination of the urinary tract Yet surgeons cannot afford to 
absolutely rely on the picture, but cystoscopic examinations must help 
him in the correct interpretation of the X-ray picture There is no 
medical field where an absolute cooperation between the cystoscopist, 
rontgenologist and the surgeon is as imperative I am putting the impor- 
tance of the surgeon last, as his work depends on the painstaking and 
correct diagnosis of the pathological condition 

The correct interpretation of radiographs of the kidney is among the 
most difficult, as the kidneys themselves are only slightly more resistant 
to the rays than the surrounding abdominal organs lying in the path of 
the rays The liver, which often shows greater resistance, is apt to 
obscure the upper pole of the right kidney 

Calculi, due to their chemical make-up, offer more resistance to the 
rays and allow a less amount of ray penetration and are therefore more 
easily detected, yet often they escape recognition, or when recognized 
they are difficult to be definitely localized If they are composed of mostly 
calcium oxalate they are easily detected, but the uric acid calculus is 
very permeable to the rontgen rays Fortunately, such are rare, but 
generally stones are made up of different ingredients and never of just 
one Still, 111 spite of this fact, they may escape or mislead the expert 
rontgenologist Calcified glands, small fecal concretions, especially when 
surrounded with gas, may lead us to suspect them to be renal calculi 
When stone in the right kidney is suspected, it is well to bear in mind 
its possibilitv of being a gall-stone, theiefore it is wise to carefully 
scrutinize the location, the form and the character of the suspected 
shadow Gall-stone shadows are located higher up, on or above the 
eleventh nb They are generally identified by their concentric layers 
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and density Still there are a great many that escape recognition For- 
tunately, we have other diagnostical means at our disposal which may 
help to clear up all doubt in at least a large percentage of these cases 
Pyelography has proven itself to be of great value, as it will demon- 
strate any considerable change in the outline of the renal pelvis, which is 
apt to be the case if obstruction of its normal outlet is present 

In short, I wish to emphasize the importance of a cooperative exami- 
nation that must precede operative treatment 

The localization of kidney stone and its removal are necessaiily only 
the first steps toward the possible cure of the disease A great deal may 
depend on the after-treatment, which must be a preventive treatment 
The points that I wish to make in regard to the treatment of recurrent 
nephrolithiasis are 

1 That we cannot hope to prevent the recurrence of this disease un- 
less we know more of its true etiology 

2 Careful study of the history of the patient in all its different aspects 
and thorough examination of the urine and chemical analysis of the stone 
may determine the post-operative treatment 

3 Thorough flushing of the urinary channels through drinking freely 
of water, preferably of distilled water, may help in the dislodgment and 
removal of any possible nucleus of future stones This treatment must 
be continued for a considerable period even after the urine has completely 
cleared up 

4 Faulty or incomplete surgery by leaving in the pelvis fragments of 
stones may contribute toward a recurrence of nephrolithiasis 



HOUR-GLASS BLADDER REMARKS ON THE RESECTION OF 
THE BASE OF THE BLADDER FOR TRANS^TIRSE SEPTA* 


By John R Cattlk, MD 
OF St Louis, Mo 

Abnormalities of the bladder are becoming more and moi e frequently- 
observed since our diagnostic facilities have been so much improved I 
wish to report two cases which seem to offer enough clinical interest to 
be worthy of presentation before this association The term “ hour-glass 
bladder ” is rather confusing, since the cause of the deformity seems to 
assume so many pathological variations - Really, there are but few hour- 
glass bladders descnbed Fuller’s cases, which were reported before this 
association in igoo, Pagenstecher’s cases, as well as those of Pielicke, 
Fothergill and Passow , the anatomical reports by Orth, and the one of Squier 
seem to comprise about all the cases presented The case of Squier, of 
course, gave an hour-glass appearance, but was due to a diverticulum , the 
others were hour-glass deformities due to the contraction of the bladder 
itself Anatomically those bladders are definitely hour-glass The cases 
which I wish to report are anatomical and physiological hour-glass blad- 
ders By this I mean that there is a physiological contraction of the 
bladder over the dome in the same segment with the transverse septum 
of the base 

In the cases of Pagenstecher and Fuller the contraction was anterior 
to the ureteral orifices, and these orifices were in the upper chamber 
Mine showed a partition across the base of the bladder, about one inch 
behind the interuretenc bar, which divided the bladder base into two 
compartments, the ureteral orifices being in the anterior or lower chamber, 
similar to the cases of Fothergill and Passow, cited by Legueu My 
excuse for presenting these cases is to call attention to the surgical 
technic which was employed for the removal of these partitions 

Various degrees of hypertrophic bands are frequently seen in the 
obstructed or in the neurogenous bladder, and most are coincidental 
rather than causal factors in the production of symptoms, and I dare say 
that most of them are of a congenital natuie with a superimposed patho- 
logical process One of my patients had several congenital deformities, 
vts , hare-lip and hypospadias, the other one had not Hypertrophies of 
the interuretenc bar are not uncommon, and incisions by cautery or by 
knife either suprapubically or endovesically have been reported 

Case I — M B, Milwaukee, Wis, male, aged forty-two years 
Complained of frequent painful urination, painful defecation, pain 
in the bladder and rectum 
Family Htstoiy — Negative 

Read before the American Association of Genito-Urinary Surgeons, June i6, 1919 
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Past History — Had scarlet fever and diphtheria as a child, with 
no complications. Frequent bed wetting until nine years of age 
Until thirty-five years he was in fairly good health In 1908 suffered 
a nervous breakdown and shortly after this had a protracted fever 
which was supposed to be typhoid, but which impresses one as hav- 
ing to do with urinary toxaemia He gave no histoiy of venereal dis- 
eases In the patient’s younger days he had been mentally quite 
active and alert, was an editor and magazine writer 

Present Illness — Since 1908 the patient has been extremely ner- 
vous, has had a great deal of digestive disturbance, mental depres- 
sion, drowsiness, and headaches At times would fall asleep at his 
desk, and has even fallen asleep riding a bicycle Two months after 
the beginning of this illness, he began to have trouble with his 
bladder, viz , frequent, painful urination, at first with blood This 
was treated by internal medicines and irrigations and improved 
In 1912, after suffering constantly with his bladder, he had another 
severe nervous attack We catheterized and a pint of residual urine 
was removed Since this time he has suffered constantly with pain 
in the bladder and rectum, general depression, drowsiness, weak- 
ness, exhaustion, frequent chills and fever An interesting feature 
of his history is that he noticed that he could urinate much more 
freely lying down than he could standing, and later could urinate 
only while flat on his back Since 1915, that is, a year before admis- 
sion, he had complete retention, and since has been on catheter life 
Catheterization has always been painful and frequent, often every 
fifteen minutes He has been diagnosed by several men as having a 
nervous lesion 

Examination — Patient is a pale, poorly nourished individual, very 
drowsy Eyes normal and general neurologic examination negative 
Has a hare-lip, but not a cleft palate Heart, lungs and abdominal 
examination negative There is a balanic hypospadias, otherwise 
external genitalia are negative Rectal examination shows slight re- 
laxation of the sphincter , prostate and vesicles chronically inflamed, 
but small, lumbar puncture, negative, phenosulphonphthalein test 
less than 40 per cent Blood examination normal, except for slight 
loss of the haemoglobin X-ray of the spine, negative , proctoscopic 
examination shows normal mucosa but there is a note that the 
bowel seems fixed anteriorly 

Cystoscopic Examination — Complete retention of urine, bladder 
capacity 500 c c Cystoscopic shows a slight median bar, moderate 
relaxation of the internal sphincter, marked trabeculation of the 
bladder, hypertrophy of the interuretenc bar, about three-fourths 
of an inch behind the interuretenc bar is an elevated band which 
runs transversely across the base of the bladder, fans out on each 
lateral wall, and has a concavity anteriorly, giving the bladder a 
double pouch, the bas-fond in front and another pouch behind 
Mucous membrane over the bladder bar is pale 

With negative neurologic findings, except for a suggestive in- 
ternal orifice and slight relaxation of the rectal sphincter, I decided 
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to do a suprapubic operation, designed to remove both the median 
bar obstruction and the transverse band across the bladder, which 
seemed to project at least one-half inch This operation was done 
in February of 1916 Mid-lme suprapubic incision under gas and 
ether showed the bladder to be quite large It was freed thor- 
oughly This step, the mobilization of the bladder before attempt- 
ing resection, is very important in all operations for bladder resec- 
tion Upon opening the bladder it was found that there was very 
little obstruction at the internal orifice , this band, previously alluded 
to, was quite marked, being tense and firm The interesting finding 
was next encountered The bladder wall back of the band was very 
redundant and freely movable By grasping it with a mouse-toothed 
forceps, the bladder mucous membrane, well back on the base, could 
be earned over the bar and pressed into the neck of the bladder, 
offering a satisfactory explanation for the initial attacks of reten- 
tion and for the peculiarity which the patient had in not being able 
to urinate standing as well as lying The surgical procedure adopted 
was a resection of an elliptical area across the base of the bladder 
four inches transversely and about three inches antero-postenorly 
This removed the bar which was in the anterior part of the re- 
sected portion and took away enough of the redundancy to allow 
the bladder wall to be brought together without tension The 
mucous membrane seemed to be particularly freely movable over 
the musculature in this posterior pouch The septum was very 
fibrous, hard and extended through the bladder wall with perivesi- 
cal adhesions, so that there was some difficulty in removing it from 
the surrounding tissue This was done without complications, and 
after the posterior bladder wound had been closed the bladder really 
had the appearance of a normal one Ureter catheters were then 
passed well up in each ureter with an attempt to keep the bladder 
dry I may say that I do this very frequently in bladder resections 
and have found it a very valuable adjunct Catheters are brought 
out through suprapubic drainage tube The median bar was then 
removed, the bladder closed anteriorly around a tube, two drains 
passed around the bladder to the base in the neighborhood of the 
suture line, and a small dram m the space of Retzius The supra- 
pubic wound closed as usual The patient made a prompt and satis- 
factory recovery, having not the slightest complication The tissue 
drains were removed from forty-eight hours to four days, catheters 
removed the fourth day, suprapubic tube on the eighth day At the 
end of four weeks the wound had healed and the patient was passing 
his urine naturally I have just received a letter from him stating 
that he is having no trouble with his bladder and is in better health 
than he has been for years As he describes it, he is “ full of pep ” 

Case II — Mrs W , Fort Worth, Texas, forty-two years of age, 
consulted me in March, 1919, complaining of palinful, frequent urina- 
tion without relief , pain in the right kidney and bladder 

Family History — Negative 

Past History — ^Always healthy except for attacks of appendicitis 
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from sixteen to twenty-five years of age when appendix was re- 
moved with cure Menstrual history, negative Married in 1907, 
had one child fifteen months after marriage Difficult labor, torn, 
repaired with excellent result One miscarriage since 

Piesent Illness — First bladder trouble started four months after 
marriage Onset sudden with frequent burning urination, terminal 
hsematuria Was sick one month Associated with this she gives a 
typical history of pelvic inflammatory disease for which she was 
treated without surgery No further bladder trouble for four years 
All during her married life she says she has used vaginal supposi- 
tories of bichloride to prevent conception and they have always 
burned her In 1912 she had another sudden bladder attack which 
lasted for six months At this time she had to get up five to seven 
times at night to urinate Bladder was treated by local instilla- 
tions, irrigations and urinary antiseptics At this time the patient 
was found to have no kidney involvement and she had never suf- 
fered any kidney symptoms Following this she was well until 
June of last year, when another sudden attack occurred, she was 
treated with AgNO, instillations by her doctor, and m a few days 
improved Then following an instillation m the bladder, given by a 
nurse, she had a sudden acute pain in the bladder and became un- 
conscious, later had a chill, high fever, vomiting, pain in the right 
kidney, which became severe The temperature ran as high as 105 
degrees This lasted intermittently for two weeks At this time 
she had an acute retention of urine and a large slough of bladder 
mucous membrane was removed through the meatus Patient was 
sick at this time in the hospital for ten weeks Since then has 
never had relief from her bladder and has had intermittent pain in 
the right kidney with pyuria Urinates every fifteen minutes to 
one hour in the daytime and every hour at night, and suffers 
paroxysms of bearing down pain in the lower abdomen Since last 
summer has experienced considerable pain in the rectum and strain- 
ing She feels that her bowels must move when her bladder empties, 
and vice versa Recently has had an almost constant aching pain 111 
the nght kidney with intermittent fever Has lost but little weight 

ExannnaUon — Patient well nourished, good color General ex- 
amination of heart, lungs and abdomen, negative, nervous system 
negative, patient voids very frequently and seems to suffer pain 
and straining Blood examination, normal , blood nitrogen, 56 mgm 
to 100 c c X-ray, negative 

Cystoscopic Examination — Bladder capacity restricted, holds only 
150 cc , bladder ver}*- spastic, urine grossly clear but contained 
scatteied pus cells and a few colon bacilli on centrifugation In- 
ternal orifice somewhat irregular, general fine trabeculation of the 
bladder , trigone slightly elevated, nght side somewhat retracted , 
right ureteral orifice was open and gaping, and looked almost like 
the orifice of a dnerticulum Left ureteral orifice normal , no ulcera- 
tion of the bladder, no evidence of tuberculosis About one inch 
back of the trigone is an ele\ated partition that completely crossed 

25 



JOHN R CAULK 


the base of the bladder and fanned out on either side, causing a 
slight puckering of the bladder laterally, with a depression in front 
of and behind it (Fig i) 

Ureter catheters passed easily to both kidneys The urine from 
each was clear, the right containing a few pus cells Intravenous 
phthalem appeared in three minutes on both sides, first fifteen 
minutes on the right, ii per cent , on the left, 12 per cent , second 
fifteen minutes, on the right, 8 per cent , on the left, 10 per cent Pyelo- 
gram showed a hydronephrosis and hydroureter on the right 

Cystogram done later showed the interesting hour-glass bladder 
(Fig 2) , also showed the patent ureteral vesical valve with reflex 
up the right ureter and a complete filling of the right kidney pelvis, 
which was described by Kretchmer It also shows the haustra- 
tions of the ureter from spastic contraction, which are frequently 
seen and which could be mistaken for strictures, but which can be 
relaxed by atropin This patient was operated on April 3 , supra- 
pubic cystotomy ivith lesection of the base of the bladder containing 
the transverse band This partition was very hard, almost cartilagi- 
nous and extended completely through the wall of the bladder and 
was adherent to the rectum which explained her rectal symptoms 
The same operation was done as in the previous case with the 
natural exception of the prostatic condition Patient had a very 
satisfactory convalescence , the wound healed the twenty-third day 
At the present time she is entirely relieved from all her pain in the 
bladder, rectum and kidney She has frequent urination, although 
she has gone two hours m the daytime and three hours at night 
The hour-glass contraction in this case was produced by the band 
on the base of the bladder with a spastic contraction of the muscle 
of the dome, there was no anatomical pathological change in the 
anterior wall of the bladder Cystogram made six weeks after the 
operation shows but slight evidence of constriction and less of the 
hour-glass appearance (Fig 3 ) — ^now a Liberty Bell bladder 


SUMMARY 

I am convinced that incising these bands would not have effected a 
cure, as they implicated the whole bladder wall, similar to the Hunner 
ulcer, and nothing short of complete resection can hope to cure the 
patient The operation is not hard, can be performed from without, but 
must be carefully done when approaching the external coat of the bladder 
Hemorrhage can be easily controlled The'first case is of interest on 
account of the resection of such a large amount of redundant bladder 
wall, and is an illustration of a prolapsus which has been described by 
Villier, Streubel, Vary and others 

I wish to emphasize the importance of free mobilization of the bladder 
before resection , the value of ureter catheter drainage in bladder resec- 
tion , the need of complete removal of such transverse partitions and not 
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temporizing with mere slit operations , the importance of vesical spasm 
in the neighborhood of inflammatory areas which in Case II served to 
magnify the hour-glass contraction , and finally, the protective \ alue to a 
kidney of removing causes of vesical spasm in the presence of a patent 
ureteral vesical valve 
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ELEPHANTIASIS AND THE KONDOLEON OPERATION 
By Thomas M Green, MD 

OP WnAirNGTON, N C 

Elephantiasis and elephantoid conditions are bi ought about by the 
mechanical obstruction of the lymphatics or veins of the dependent part, 
added to which is associated the presence of microorganisms, whether it 
be a filaria nocturna or the streptococci In certain tropical countries 
the hypertrophy and fibromatosis of the hypoderm is brought about no 
doubt most frequently by the filaria, but in the Gulf and South Atlantic 
States we find the streptococci the exciting cause According to Matas,^ 
the hysto-pathological elements necessary to complete the picture of ele- 
phantiasis are (i) a mechanical obstruction or blockade of the veins and 
lymphatics of the region, usually an obliterative thrombo-phlebitis, lym- 
phangitis or adenitis , (2) hyperplasia of the collagenous connective tissue 
of the hypoderm, (3) gradual disappearance of the elastic fibres of the 
skin , (4) the existence of a coagulable dropsy or hard lymph oedema , and, 
(S) a chronic reticular lymphangitis caused by the secondary and re- 
peated invasion of pathological microorganisms, usually of the strepto- 
coccal type With this viewpoint of its pathology we can lay aside all of 
the old ideas of tropical types and streptococcal type, etc This better 
understanding of its pathology has led us more nearly than ever to the 
prospects of curing these unfortunates through the medium of an opera- 
tion, which has been credited to Kondoleon,* of Athens, Greece, who first 
published his method jin 1912 The oldest surgical treatment suggested 
for elephantiasis was that proposed by Carnochan in 1851, which con- 
sisted in the ligation of the mam artery of the limb, the femoral or exter- 
nal iliac, with a view of diminishing the oedema Next came the method of 
excising wedge-shaped areas by Mikulicz, Von Eiselsberg, Kaposi and 
others None of which were, hoivever, satisfactory The idea of estab- 
lishing a lymphatic communication between the disease and normal area 
seems not to have been original with Kondoleon^ for in 1908 we find 
Sampson Handley ® published his method known as “ Lymphangioplasty,” 
which consisted of passing long threads from the diseased area to healthy 
areas with the hope and expectation of establishing new lymphatic chan- 
nels along the lines of these silk or linen threads Th^s has been much prac- 
ticed throughout the civilized world, not only for elephantiasis, but for other 
conditions, such as the drainage of internal hydrocephalus suggested by 
Sharpe,^ and many of the elephantoid conditions However, Madden,® 
Ibraham and Ferguson, of the Egyptian government school of medicine 
at Cairo, showed very conclusively by their experiment that the force of 
gravity as well as the fibrous constriction forming about these newly 
formed lymphatic tubes, defeated their object and ultimately caused them 
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to become fibrous bands Finally, Handley “ himself concludes that his 
procedure was not applicable to elephantiasis in his Hunterian lecture on 
the surgery of the Ij mphatic system Lanz " m 1906 attempted to estab- 
lish drainage from the oedematous area to healthy tissue by a long incision 
through the skin and fascia lata (which acts as a shelf betu een the super- 
ficial and deep lymphatics) by planting pedunculated strips of this fascia 
lata into trephined openings in the femur In addition many smaller 
openings were made in the fascia lata Oppel ® and Rosanow ” also con- 
tributed to this idea of draining by planting flaps of the fascia lata into 
the deep muscles and extended their operation to the lower limb as w ell as to 
the thigh (Fig i) Evolving his ideas then evidently from those whose 
efforts had preceded his, but with the same fixed purpose to establish a 
lymphatic communication between the healthy infra-aponeurotic tissue 
and the diseased obstruction and hypertrophied supra-aponeurotic tissues, 
Kondoleon excised a large strip of the fascia lata throughout the diseased 
area and stitched the edges of the aponeurosis to the underlying muscle, 
with most gratifying results That scar tissue will form in this gap is 
obvious, but the newly forming, anastomosing lymphatics and veins 
will establish themselves so abundantly and quickly in so laige an area 
that they seem to resist this constiicting influence This he fiist reported 
in 1912 and later in 1915 In 1913 Matas and Gessuer report this opera- 
tion, being the first to perform it in America Later Roystei,^® Hill,“ 
Barber,^' Moschcowitz,^® and Sistrunk reported success with it Sis- 
trunk^^ especially, whose large experience with it in the Mayo Clinic 
has added much to its refinement 

Case I — IMrs presented herself on April 18, 1919, uith ele- 

phantiasis of the right limb Was born at Swansboro, Georgia, m 
1894 and lived there until eighteen 3'ears of age, when she moved v ith 
her family to Savannah The swelling of the limb began when she 
was seventeen j^ears old She was married when she was fifteen 
Had a severe childbirth with pelvic infection and milk-leg at seven- 
teen Since then the limb has gradually become larger During 
this period of eight years she has had several attacks of elephantiasis 
fever at which time there was an erj'sipelatous eruption with sud- 
den onset of chill, fever and aching throughout the bod}’’ When 
she V as t\\ enty she had a laparotomy done and both tubes removed 
for a pelvic inflammatory condition At the age of twenty-one she 
was examined for the filaria and she said it was found b}- one of the 
internes in one of the Savannah hospitals A careful studj' of the 
blood a few months later was negative, as vas also our own inves- 
tigation In Januar}, 1918, silk threads were passed from the skin 
dowm through the deep fascia and out, numbers of these being in- 
serted as setons from the ankle to the hip with the hope of relieving 
the lymphadenoma This w as after the method described by Hand- 
ley in 1908 and w Inch he himself has since abandoned The scars of 
this procedure can be seen in the photographic plate It failed abso- 
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lately to rdieve her (Figs 7 and 8) She came of normal parents 
Father died of valvular heart disease at the age of fifty-six Mother liv- 
ing and healthy, aged fifty-five Tliree sisters and three brothers living 
and healthy One sister died of childbirth During childhood she had 
measles, mumps, chicken-pox and whooping-cough Vaccinated 
against small-pox No hook-worm infection Menstruation estab- 
lished at thirteen Suffered dysmenorrhcea constantly until birth of 
the child 

Physical Examination — Stout blond, aged twenty-five years 
Weight, 148 Height, 5 feet 4 inches Skin, mucous membrane, nose, 
throat and reflexes, normal Had Riggs’s disease badly several years 
ago, but apparently cured Chest and abdomen, negative Extremi- 
ties, right limb much enlarged 

Measurements — ^Thigh, 26 inches, above knee, 22 inches, at the 
middle of the calf, 20 inches, and the ankle, ii inches 

Blood — Smears for filaria, negative (through several nights’ study) 
No malarial parasites Hasmoglobm, 85 per cent Differential count 
shows polymorphonuclears, 73 per cent , lymphocytes, 25 per cent , 
eosinophyocytes, 2 per cent White blood-corpuscles, 13,000 , red blood- 
corpuscles, 5,000,000 Stool examination, negative Wassermann 
blood, negative 

Opeiation — ^Under ether anaesthesia, i hour and 40 minutes Two 
incisions were made from the trochanter major to the external mal- 
leolus (after Kondoleon’s method with modification by Sistrunk) 
These incisions each began at the trochanter and diverged in the 
thigh until they were a distance of 10 cm apart, approaching each 
other slightly again at the lateral aspect of the knee to a distance of 6 cm 
apart, and then diverging again to a distance of 10 cm apart at the 
centre of the foreleg , gradually converging again to meet at the ex- 
ternal malleolus (see Figs 3 and 4) The subcutaneous tissue at the 
edges of the skin incisions was undercut for a distance of 4 cm and 
the skin flaps held back (Fig 5) , ivlien the fascia lata was reached a 
strip of it was removed about 6 cm wde throughout the entire length 
of the incision This mass, consisting of skin, subcutaneous tissue, 
and fascia lata, was removed en bloc (Fig 6) In Kondoleon’s original 
operation, no skin was removed It is of a great deal of advantage, how- 
ever, as Sistrunk^® has shown, to itmove about the same amount of 
slcin as one does of the superficial fascia in order that there will be no 
redundancy of the skin (Fig 6) The skin edges were approximated 
and sutured after careful hasmostasis A similar flap was removed from 
the inner aspect of the limb from the trochanter minor to the internal 
malleolus, except that it was of smaller dimensions (Fig 4) The gross 
weight of the tissue removed was 6 pounds Patient showed quite a 
little shock after operation, but reacted nicely Both incisions healed 
by primary union Patient, however, was very ansemic and devel- 
oped a double pyelitis and a diarrhoea during her convalescence, which 
protracted it The pyelitis was readily relieved by washing the renal 
pelvis with silver nitrate solution, i per cent The diarrhoea was 
found to be due to anacidity and disappeared under large doses of 
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hydrochloric acid, diluted and taken with each meal For the first 
three weeks of her convalescence, lo cc doses of antistreptococci 
serum were administered at three-day intervals. The limb uas band- 
aged daily before arising with an elastic bandage She was told to 
continue this for three or four months after operation She was 
discharged on August 5, 1919, m good condition (Figs 9 and 10) 
The change in the appearance of the limb is astonishing within a 
week after the operation In that portion of the limb not reached by 
the incision the cedema loses its hard brawny feeling at once and re- 
sembles that of an ordinary varicose limb, subsiding very rapidly 
after the first week to a normal aspect, with very little pitting on 
pressure There is oedema, of course, when the patient begins to 
walk about 
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In presenting the experimental findings included in this paper, the 
author wishes to express appreciation of the resources in organization and 
equipment made possible through the generosity of the Surgeon General 
who permitted the addition of an animal research annex to the Labora- 
tories at U S Army General Hospital No 3 Such equipment and efficient 
technical assistance allowed the continuation of investigations in bone 
growth and allied subjects, from the early days of this hospital’s establishment 

These animal experimentations were carried on comcidently with oui 
clinical bone work at the hospital, with the purpose of supplementing earlier 
studies,^ made about ten years ago at the Cornell Animal Hospital, rela- 
tive to various phases of bone growth Those earlier experiments included 
the fusing of the vertebrae of a dog by means of the inlay graft, as well 
as investigation of the relative osteogenesis of bone secured from different 
portions of the anatomy of dogs and rabbits Other experimental find- 
ings emphasized the high osteogenetic potency of the periosteum when 
removed completely, which was quite possible if secured by sci aping with 
force the outer surface of the hone with a sharp instrument Studies were 
also made which bore out the inadvisability of attempting transplantation 
of bone from one species into another, such as dog’s tissue into a sheep, 
or sheep’s bone into a rabbit 

Among our early animal researches at U S Army General Hospital 
No 3 have been studies in the etiology of pseudarthrosis,* in which attempts 
were made to produce this condition by use of massive and repeated ex- 
posures to the X-ray, by the removal of portions of the shafts of long 
bones and by various types of splinting In all of our efforts, however, 
we were unable to produce a single case of pseudarthrosis, owing to the 
early and rapid union of the shafts of the long bones We were able to 
report, however, that in our experience, no appreciable influence was 
exerted by the X-ray upon callus formation, there being no difference in 

' Albee, F H “ An Experimental Study of Bone Growth and the Spinal Trans- 
plant,” J A M A , 60, 1044-49, April 5, 1913 

' Albee, F H , and Mornson, H F “ Studies in Bone Growth an Experimental 
Attempt to Produce Pseudarthrosis," Am J Med Sc , January, 1920 
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length of tune required for union m those cases given repeated massive 
X-iay tieatment and in their controls 

A second purpose of our research work at U S Army General Hos- 
pital No 3 was to discover, if possible, a leliable artificial stimulus to bone 
growth In the aim of increasing the osteogenetic activity of bone in 
delayed union or in pseudarthrosis, a great variety of substances have 
been injected into the site of the lesions, or otherwise introduced into the 
system An abstract of recent literature shows that the follow mg mate- 
rials have been used for this purpose Osmic acid, fibnn, blood, gelatine 
and lime salts (calcium chloride), zinc chloride, thyroidin, glacial acetic 
acid, iodine tincture, adrenalin, hypophysis extract, bone marrow, cop- 
per sulphate, oil of turpentine, ammonia, lactic acid (50 per cent ), silver 
nitrate solution, alcohol, carbolic acid (5 per cent solution), oak bark ex- 
tract (tannic), vaccines, and sera 

The very number and variety of these methods would indicate that 
none has pioved successful in promoting osteogenesis The great ad- 
vantage, however, of such an agent has led one to the search with ever 
renewed enthusiasm Early in the history of this hospital, investigations 
were begun on the value of tuple calcium phosphate as a stimulus to bone 
growth These studies have been extended over a long period of time, 
and the authors take pleasure in stating that they believe that an efficient 
and trustworthy stimulus to osteogenesis has been found in this chemical 
agent Due credit should be given to Capt Richard J Behan, M C , 
USA, for the verbal suggestion of the agent 

Tcchntc — In all of our research work in bone growth, rabbits were 
used as experimental subjects, young to middle-aged adults being always 
chosen Careful asepsis was invariably observed, the field of operation 
being treated with a 3^ per cent tincture of iodine preparation In our 
earlier studies m pseudarthrosis," it was usually our method, after frac- 
turing both bones of the foreleg, to apply an external splint for fixation 
and support It was later found possible to avoid the necessity of exter- 
nal splinting by fracturing only one of the tw’o bones of the foreleg, 
relying upon the other bone for fixation and support We found that the 
wounds healed successfully when the skin edges w ere carefully approxi- 
mated by suture and the line of suture was painted with 3J4 per cent 
tincture of iodine This method was accordingly followed in all of our 
experiments wuth triple calcium phosphate, and it is of interest to report 
that m this whole series, numbering over 60, together with their controls, 
there occurred not one instance of infection 

In our inv'estigation of triple calcium phosphate as a stimulus to bone 
growth, a classification of cases has been made, according to tv pc of 
operative treatment In cases of the first type, fragments of bone v>erc 
fii st removed completel} from the radius, leav ing a gap in the shaft Into 
this hiatus between the bone ends was then injected i cc of 5 per cent, 
solution of triple calcium phosphate This v\as prepared bv su'^pension of 5 
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per cent of triple calcium phosphate in distilled water which was tlien 
stenhzed for three successive days in the Arnold sterilizer, at 6o° C In the 
second type of experiment, no bone was removed nor was the radius 
fractured, but an attempt was made, aftei exposing the radius, to intro- 
duce ^ c c of 5 per cent solution of triple calaum phosphate under the 
periosteum The animals in all cases were radiographed frequently, and 
the clinical progress noted The procedure in each type of operation is 
given in detail, as follows 

First Type — ^After the usual preparation by shaving and iodine tech- 
nic, an incision was made in the foreleg (usually the right), exposing 
the radius A poition of the shaft, about one-quarter inch in length, was 
then removed with its periosteum intact The wound was closed with 
plain catgut No i, and after painting the limb with iodine, the animal was 
returned to its cage without dressing or splint, the other bone serving in 
the capacity of the latter Usually on the third day following operation, 
ICC of 5 per cent solution of triple calcium phosphate was in3ected into 
the gap between the ends of the bone fragments (see Fig i) In a few 
instances the solution was injected at time of operation, before closing 
the skin, while in some of our later experiments the injection was made 
five days after fracture These various cases will be noted in the report 
of the detailed experimental findings In this type of experiment, in 
order that the controls might be absolutely trustworthy, the radius of the 
other leg of the same animal was always used, w^hen possible 

Second Type — In the second class of cases, the foreleg was given the 
same preliminary preparation as in the preceding group and the radius 
was exposed The bone was not broken in these cases, but after injuring 
It to a slight extent by scratching with the point of the needle, an attempt 
was made to inject ^ c c of 5 per cent solution of triple calcium phosphate 
beneath the periosteum of the radius with the hypodennic syringe (see 
Fig 19) No controls were considered necessary m this type of experiment, 
as in no instance was there appreciable stimulation of osteogenesis It 
IS quite probable that in these cases the solution infiltrated the soft parts, 
and that very little, if any, actually came in contact with the bone tissues 
A detailed report of the following experiments is given 

Experiment 10 — Subject Common hare 

March ii, 1919 Operation (first type) on right radius 

March 12 i cc of 5 per cent solution triple calcium phosphate injected into hiatus 
between ends of bone 

Radiographic Findings — March 11 X-ray shows gap of % inch, with no free frag- 
ments of bone (see Fig i) 

March i8 The ends of the shaft fragments are already beginning to close in, with 
some callus formation in the soft parts about the lesion (see Fig 2) 

March 25 Fourteen days after operation Already there is evidence of union of 
the fragments, with a large amount of callus formation (see Fig 3) 

April I The gap is entirely filled There is an increased density of callus about 
the site of the lesion, with more perfect solidification (see Fig 4) 
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Fig I — Experiment to Day of operation shon- Pig 2 — Experiment lo Seven days after oper- 

ing gap in shaft of right radius due to removal of ation Into the hiatus in the shaft was injected 

about one-quarter inch of bone one cubic centimetre of five per cent solution triple 

calcium phosphate six days before this radiograph 
was taken Note that the ends of the shaft frag 
ments are already beginning to close in There is 
some callus formation in the soft parts about 
the lesion 



Fig 3 — Experiment 10 Fourteen days after 
operation Union of the radial fragments is evident 
u ith a large amount of callus formation 



Fig 4 — Experiment 10 Twentv-one days after Fig 5 — Experiment 10 Thirty one days after 
operation Note the increased density of callus operation The exuberant callus is now beginning 

formation and the more perfect solidification to flatten and to disappear in the periphery 





Fir 6 —Experiment loa Control of Experiment lo Fig 7 — Experiment loo Thirteen days after 

Day of operation showing removal of about one operation showing no appreciable change Com 

quarter inch of bone from shaft of left radius This pare with Experiment 10 (Fig 3) 

case was not treated with triple calcium phosphate 



Fig 8 — Experiment loa Thirty one days after Fig 9 — Experiment loa Forty four days after 

operation The space has not yet been bridged and operation The bone is now united along one side 

there IS very little callus formation Compare with leaving a V shaped defect There is a small amount 
Experiment 10 (Fig 5) m which triple calcium of callus 

phosphate was used and note the striking contrast 
in amount of bone proliferation in the two cases at 
the samelen^h of time after operation 



Pig 10 — Experiment ii Day of operation, 
showing gap in shaft of right radius On the day 
following operation, one cubic centimetre of five per 
cent solution triple calcium phosphate was injected 
into this hiatus 


Pig II — Experiment ii Seven days after oper- 
ation There is evidence of some callus formation, 
and the distance between the ends of the fragments 
seems slightly decreased 




Pig 12 — Experiment ii Pourteen days after 
operation Already union of the shaft fragments 
IS evident with marked formation of callus pro 
ducing a plumber’s ‘wiped joint 




Pig 13 — Experiment 11 Twenty-one days after 
operation, showing the hiatus completely filled 
There is solid union of the fragments with a large 
amount of u ell formed callus 


Fig 14 — Experiment ii Thirty-one days after 
operation Much of the excess callus has now dis- 
appeared, the bone is beginning to shape itself 






Fig Io — Experiment iia Control of Expen 
ment ii Day after operation showing hiatus in 
shaft of left radius This case was not treated 
with tnple calcium phosphate 



Fig 17 — Expenment iia Thirty -seven days 
after operation The hiatus is nearly closed Callus 
formation is meagre 



Fig 16 — Experiment iia Twenty nine da>s 
after operation The gap is now about one third 
closed w th no excess callus formed 



Fig i8 — Experiment iia Forty-nine da> s after 
operation Union of the fragments is now complete 
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April II Thirty-one days after operation The exuberant callus is beginning to 
flatten and to disappear m the periphery (see Fig 5 
Experiment loa — Control of Experiment lo 

March 17, 1919 Operation on left radius — fragment of bone removed as in No 10 
This case was not treated with triple calcium phosphate 

Radiogi apltic Findings — March 17 Day of operation, showing gap in shaft (see 
Fig 6 ) 

March 30 Thirteen days after operation There is no appreciable change, as 
shown m Fig 7 Compare with Experiment 10 (Fig 3) 

April 17 Thirty-one days after operation (see Fig 8) The X-ray shows that 
the space has not been bridged , there is very little callus formation Compare with 
Experiment 10 at the same length of time after operation (see Fig s) 

April 29 Forty-four days after operation The bone is now united along one side, 
leaving a V-shaped defect There is a small amount of callus (see Fig g) Note the 
striking contrast between this case and Experiment 10 (m which triple calcium phos- 
phate was used) in the amount and rapidity of bone proliferation 
Experiment ii — Subject Common hare 
March ii, 1919 Operation (first type) on right radius 

March 12 i c c of s per cent solution triple calcium phosphate inj ected into gap 
between ends of bone 

Radiographic Findings — March ii The X-ray shows gap of % inch in right 
radius, with no free fragments present (see Fig 10) 

March 18 A small amount of callus formation is noted The distance between ends 
of bone seems slightly decreased (see Fig ii) 

March 25 Fourteen days after* operation Marked formation of callus is noted, 
produemg a plumber’s “wiped joint,” extending from both distal and proximal frag- 
ments, with evidence of union of the fragments (see Fig 12) 

April I Twenty-one days after operation The gap is now completely filled and 
there is solid union of the fragments, with a large amount of well-formed callus 
(see Fig 13) 

April II Thirty-one days after operation Much of the excess callus has dis- 
appeared, the bone is beginning to shape itself (see Fig 14) 

Experiment iia — Control of Experiment ii 

March 17, 1919 Operation on left radius — fragment of bone icmoved, as in No ii 
Radiographic Findings —MsiVzh. 18 Day after operation, showing gap in shaft 
(see Fig is) 

April 15 The space is about one-third closed, with no excess callus formed (see 
Fig 16) 

April 23 The hiatus is almost closed, with very little callus formed (see Fig 17) 
May 5 Forty-nine days after operation Union is complete (see Fig 18) 
Experiment 12— Subject Belgian hare 
March 20, 1919 Operation (first type) on right radius 

March 23 One cc of s per cent solution triple calcium phosphate injected into 
the defect m shaft 

Radiographic Findings —March 21 X-ray shows gap oi H to H inch There are 
no free fragments between ends of the bone 
March 28 There is no change m appearance 
April 4 There is very little change noted 
April 14 Union is almost complete 
April 23 There is solid union 
Experiment 12a— Control of Experiment 12 

April 23, 1919 Operation on left radius Fragment of bone removed as m No 12 
Radiographic Findings— A'grA 24 X-ray shows gap of ^ inch in left radius, 
with no free fragments 
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Apnt 30 No changes are noted 

May 8 There is very little change in appearance of radiogram 

May 16 A small amount of callus formatiori is noted 

May 21 There is partial union 

May 27 There is solid union 

Experiment 13 — Subject White buck 

March 20, 1919 Operation (first type) on right radius 

March 23 One cc of S per cent solution triple calcium phosphate injected into 
gap in shaft of radius 

Radiographic Fmdtngs -—March 21 X-ray shows gap of >nch in right radius 
April 4 Partial closure of space is noted, with but meagre callus formation 
April 21 There is solid union, and good alignment, with no excessive formation of 
callus 

Experiment 13a — Control of Experiment 13 

April 23, 1919 Operation on left radius Fragment of bone removed as m No 13 
Radiographic Findings — April 24 X-ray shows a gap of inch, with no free 
fragments 

May 10 No changes are noted until May loth, when the X-ray shows formation 
of callus, but not in excessive amounts 

May 20 There is solid union, but with no excess of callus 
Experiment 14 — Subject Common hare 

April 3, 1919 Operation (first type) on left radius At time of operation, i cc 
of 5 per cent solution triple calcium phosphate was introduced into the bony defect, and 
wound was then closed 

Radiographic Findings — ^Apnl 4 X-ray shows a bony defect of mch in the 
left radius A few free fragments of bone are present 
April 12 Very little change is noted 

April 18 Fifteen days after operation, showing evidence of union of the ends of 
the bone along one border Compare with Cases 10 and ii, in which union was evident 
fourteen days after operation (see Figs 3 and I2-) The presence of a few free frag- 
ments of bone, as noted above, should also be borne in mind 

April 30 The gap is completely filled, except for a V-shaped space on one border 
Very little callus is noted 

Experiment 14a — Control of Experiment 14 

February 13, 1919 Operation on right radius Fragment of bone removed, as 
m Experiment 14 

Radiographic Findings — February 13 X-ray shows defect of K mch in right 
radius 

February 23 No change is noted 

March 8 The gap is about two-thirds closed, with very little proliferation of bone 
March 25 There is solid union The outlines of the bone are very nearly normal 
Experiment 15 — Subject Common hare 

April 3, 1919 Operation (first type) on right radius At time of operation i c c 
of s per cent solution triple calcium phosphate was introduced into gap between the 
ends of the bone fragments , the wound was then closed 

Radiogiaphic Findings — ^April 4 X-ray shows a V-shaped defect of right radius, 
54 inch across, at the open side A few free fragments are present 
April 12 No change is noted 

April 18 The defect has closed in from each end to about one-fourth of its 
original extent 

April 30 Twenty-seven dajs after operation the defect is entirely filled, save 
for a slight depression on the surface of the bone Callus formation is very meagre 
May 6 The defect is completely closed 
Experiment isa — Control of Experiment 15 
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February 17, 1919 Operation on left radius Fragment of bone removed as in 
Experiment 15 

Radiogiaplnc Pmdings — February 17 X-ray shows a defect of mch m the 
left radius, with two small free fragments present 

February 28 Slight prbliferaStion of bone from proximal and distal frag- 
ments IS noted 

March 7 Eighteen days after operation New bone bridges the gap, leaving a 
defect on the outer surface of the radius The presence of free fragments of bone, 
originally left in the hiatus, may have a significant bearing on the rapid union in 
this case 

March 17 Union is complete, with no excess callus 

Experiments 16 to 25, me , which were of the second type, follow Experiment 30 
given below 

Experiment 26® — Subject Common hare 

June 16, 1919 Operation (first type) on right radius 

June 21 Injection of i cc of 5 per cent solution triple calcium phosphate between 
the gap m the shaft fragments 

Radxogiaphic Fmdmgs — June 21, The X-ray shows a bony defect of J 4 mch in 
the right radius, with no free fragments 

July 5 Fourteen days after injection of triple calcium phosphate, good union is 
noted, with strong callus formation about the ends of the bone (Compare with Cases 
10 and II ) 

Experiment 27 — Subject Common hare 

June 16, 1919 Operation (first type) on right radius 

June 21 One cc of S per cent solution triple calcium phosphate injected into gap 
between the ends of the shaft fragments 

Radiographic Findings — June 21 X-ray shows a bony defect of inch in right 
radius, with one small free fragment 

July 5 The defect is almost closed, with meagre callus formation 
July 10 Nineteen days after injection of triple calcium phosphate there is com- 
plete union, with little or no excess callus formed 
Experiment 28 — Subject Common hare 
June 16, 1919 Operation (first type) on right radius 

June 21 Injection of i cc of 5 per cent solution triple calcium phosphate in 
hiatus between shaft fragments 

Radiographic Findings — ^June 21 X-ray shows absence of %. inch of bone from 
right radius, with no free fragments present 

July 5 Fourteen days after injection of triple calcium phosphate, the defect 
has been bridged by new bone About the end of the proximal fragment callus has 
formed, there is no evidence of callus about the distal portion 
Experiment 29 — Subject Common hare 
June 16, 1919 Operation (first type) on right radius 

June 21 One cc of 5 per cent solution triple calcium phosphate injected into gap 
between ends of bone 

Radiogtaphic Findings — ^June 21 The X-ray shows a loss of J 4 mch of substance 
from right radius A few free fragments are noted 

July S Fourteen days after injection of triple calcium phosphate, the defect is 
bridged by new' bone, but the hiatus is not completely filled There is no excess of 
callus formation 

July 12 The gap is completely filled and there is solid union Note, also, in this 
case that a few free fragments of bone were originally left in the hiatus between the 
ends of the shaft fragments 

Experiment 30 — Subject Common hare 

° Experiments 26 to 30, inclusive, have no controls 
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June i6, 1919 Operation (first type) on right radius 

June 21 Injection of i cc of 5 per cent solution triple calcium phosphate into 
gap beween ends of bone 

Radiogiaphic Findings — June 21 The X-ray shows a loss of % inch of substance 
from right radius, with no free fragments present 

July s The defect is almost closed, with a large amount of callus formed on 
the adjacent surface of the ulna 

July 14 Twenty-three days after injection of triple calcium phosphate, there is 
solid union, with a moderate amount of callus 

Experiments 16 to 25, inclusive (Second Type) — ^These experiments were all of 
the second type, the first five being done on one litter of rabbits of adult age, using the 
right radius , the last fi\ e being performed likewise on animals of one litter, the left 
radius being used in these latter instances 

Cases 16 to 20, inclusive, were injected with cc of 5 per cent solution triple 
calcium phosphate on May 6, 1919 Radiographs taken as late as June 12th (thirty- 
seven days after operation), failed to show the slightest formation of callus, or of 
new bone Illustrative of experiments of this group is Case 17 It was possible to 
observe this case forty-four days after operation, at which time radiographic findings 
were negative (see Figs 19 to 22) 

Cases 21 to 25, inclusive, were injected on Ma> 12, 1919 Radiographs taken thirty- 
one days after operation, on June 12th, were negative 

CONCLUSIONS 

1 Cases of fracture, with loss of substance, showed a much more rapid 
bone giowth and union when triple calcium phosphate was injected into 
the gap between the bone ends than did the controls without its use 

Of the cases treated with this agent, especially remarkable bone for- 
mation is shown in Experiments 10 and ii (see Figs i to $ and 10 to 14) 

2 Callus formation in the cases of fracture treated with triple calcium 
phosphate extended far into the soft parts, apparently following the pene- 
tration of the solution (see Figs 3, 4, 5, 12 and 13) In some cases, the 
callus even extended out beneath the skin 

3 For our entire senes of experiments, the average length of time for 
union in cases of fracture treated with triple calcium phosphate was 
thirty-one days 

The average length of time for union in the controls was forty-two days 

In our total series, therefore, cases of fracture treated with triple cal- 
cium phosphate showed union at least eleven days earlier than did the 
controls , in other words, union in cases stimulated by this agent occurred 
in 73 81 per cent of the time which seemed to be required in the controls 
For the smaller number of experiments, herewith reported m detail, even 
more striking relationships may be observed The average number of 
days elapsing between date of injection of triple calcium phosphate and 
the fii st radiographic evidence of union m these experiments * was 19 

* In rare instances, it was found by early radiographicl examination that one or 
more free fragments of bone were present m the hiatus between the ends of the shaft 
In such cases, already noted in the foiegoing detailed reports, an added influence on 
rapidity of bone growth may have been exerted by these loose fragments 
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Fig 19 — Experiment 17 Ten days after opera- Pig 20 — Experiment Showing case twenty- 

tion of the second type In this case no bone was four days after injection of triple calcium phos- 

fractured, but an attempt was made to inject one- phate There is no change apparent 

half cubic centimetre of five per cent solution triple 
calcium phosphate subcutaneously beneath the peri- 
osteum of the Tight radius Note that no shadow 
IS cast by the solution 



Pig 21 — Experiment 17 Thirty seven days Pig 22 — Expenment 17 Forty-four days after 

after injection of the solution The radius remains injection of triple calcium phosphate Note that in 

unchanged this case there has been no apparent stimulation of 

bone growth even to the slightest degree 
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Furthermore, of these cases, over 50 per cent showed union by the fifteenth 
day after injection of the agent 

In computing the length of time lequired for union to take place, 
some error may arise owing to the impossibility of determining the pre- 
cise time at which union of the fragments occurred With due allowance 
for error, howevei, the decided advantage in favoi of the cases treated 
with triple calcium phosphate is evident 

4 No appreciable bone growth was stimulated by an attempt to in- 
ject triple calcium phosphate beneath the^ periosteum of the radius in 
cases of the second type, in which the bone was not fractured Un- 
doubtedly the solution in such cases infiltrated the soft parts overlying 
the periosteum and did not actually come into contact with the bone- 
growing tissues 

It IS evident that osteogenesis was stimulated by triple calcium phos- 
phate in conjunction with fracture, or, in other words, with trauma of 
sufficiently great seventy to open up those bone surfaces containing 
active bone-growing cells, namely, the periosteum, compact bone, endo- 
steum and marrow, thereby allowing the intimate contact of the solution 
with these tissue layers 

5 It was demonstrated in the early portion of those experiments in 
which an attempt was made to inject tuple calcium phosphate subcu- 
taneously beneath the periosteum, that the solution itself did not produce 
an X-ray shadow, since all the radiographs were entirely negative, thus 
ruling out any possible erroi in this respect (see Fig 19) 

Moreovet, callus formation in all our senes of cases treated with 
tuple calcium phosphate seemed m no degree inhibited by frequent ex- 
posures to the X-iay This had alieady been clearly demonstrated in oui 
earlier studies in pseudarthrosis ^ 

6 No toxic symptoms were noted in an)”^ of the cases treated with triple 
calcium phosphate At no time did this agent act as an irritant locally 

7 In our animal experimentations, only one injection of triple cal- 
cium phosphate was administered m each case treated We would offer 
the suggestion that the stimulating action of this agent might be increased 
by repeated injections at frequent intervals in unfavorable clinical cases of 
pseudarthrosis, whether or not preceded by a bone graft operation 

8 It IS believed that these findings with triple calcium phosphate are of 
sufficient value to warrant their clinical application We wish to state 
that this agent is now being tried upon human subjects, and a report of 
these results will be subsequently presented 


39 



A STUDY OF THE CAUSES OF DELAYED UNION AND 
NON-UNION IN FRACTURES OF THE LONG BONES* 


By William Laurence Estes, Jr , M D 

OF Bethlehem, Pa 

Stimulated by the observation of Dr Joseph A Blake ^ — that the 
suspension-traction treatment as used by him in gunshot fractures leads 
to more rapid union, especially in uninfected comminuted fractures — a 
review of fractures of the long bones treated in our clinic at St Luke’s 
Hospital, Bethlehem, Pa , from September i, 1915, to January i, 1919, has 
been undertaken, primarily to ascertain any clinical factors that may 
bear upon the question of union, and incidentally to investigate the effect 
of former methods of treatment upon comminuted fractures 

General Considerations — K fractured bone may unite in what may be 
considered normal time, the time for union may be greatly increased, or 
complete bony union may never occur We have, therefore, from the 
point of time i Normal union 2 Delayed union 3 Non-union 

Delayed union and non-union may be due to 

1 General Causes — i Nervous diseases, such as tabes dorsalis, and gen- 
eral paresis 2 Constitutional disorders, such as gout, diabetes, osteomalacia, 
chronic nephritis 3 General infections (a) Erysipelas and acute exan- 
themata, measles, scarlet fever, typhoid fever, etc (&) Syphilis 4 Old age ^ 
5 Starvation, insufficient nutntion, scurvy 6 Anaemia (o) Severe hemor- 
rhage (&) Pernicious anaemia (c) Grave secondary anaemia 

II Local Causes — i Mechanical interference with fracture union (a) 
Separation and displacement of the fragments (&) Interposition of soft 
tissues between the fragments (c) Incomplete immobilization after reduc- 
tion of fracture 

2 Deficient blood supply (c) Injuries to the nutrient artery of the 
affected bone (&) Severe trauma to soft tissue adjacent to fracture (c) 
Severe trauma to bone and periosteum, causing a partial or complete 
loss of continuity 

3 Bone lesions (a) Osteomyelitis-necrosis (b) Tumors — primary or 
secondary — ^m which pathological fractures have occurred 

4 Infection of the soft tissues 

5 Nerve injury 

III Treat mant of the Fracture Itself 

The following observations are based upon records of 374 fractures 
of the humerus, radius and ulna, femur, tibia and fibula It is the 
purpose of this study to peruse the records submitted — to ascertain 

* Read before the Association of Resident and Ex-Resident Physicians of the Mayo 
Clinic, October 8, 1919 
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the relative frequency with which delayed union and non-union have 
been found, and to analyze these findings, to determine what espe- 
cial factors play a part in the prevention of proper recovery in fractures 
It IS obvious, however, that, in many instances, the decision will be compli- 
cated by evidence indicating that, m a given case, there is far more than a 
single criminal at whom an accusing finger may be pointed 

To determine whether delayed union had occurred or not, a tabula- 
tion of the time of union of the uncomplicated fractures for each location 
was made The majority were found to fall between certain limits All 
fractures found to require approximately eight days more for union than 
the upper normal limit were regarded as showing delaj’^ed union For 
instance, in fractures of the lower third of the tibia, union was estimated 
as occurring normally in from thirty to forty-two days , all fractures re- 
quiring fifty days or more were considered to exhibit delayed union 
Union must not be confused with consolidation Union was considered 
in this paper to occur when no vestige of abnormal mobility could be 
detected at the seat of fracture, and had no relation to the strength of the 
repair If, after six or more months, the repair of the bone had reached 
a standstill, and abnormal mobility still peisisted, non-union was be- 
lieved to have occurred 


Location 





Delayed union 

Non-union 

Humerus, so 

Upper end 

IS 




Shaft 

27 




Upper 3d 

10 




Middle 3d 

12 

2 (I 6 %%) 

I (8J^%) 


Lower 3d 

5 




Lower end 

8 




Delayed union 

4 % 




Non-union 

2% 



Radius and ulna, 67 

Upper end 

6 




Head of radius 

I 




Olecranon 

5 

I 



Shaft 

45 




Upper 3d 

8 

I ( 12 ^%) 

I (I 2 j 4 %) 


Middle 3d 

9 

3 (33%) 



Lower 3d 

28 

7 (25%) 



Lower end 

16 




Delayed union 

18% 




Non-union 

14% 



Femur, 81 

Upper end 

23 




Neck 

15 

I ( 6 y 3 %) 

4 (26%) 


Trochanteric 

8 




Shaft 

SS 




Upper 3d 

13 

2 (is%) 
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Femur 

Shaft, Middle 3d 

Lower 3d 

30 

12 

Delayed union 

7 (23%) 

S (41^%) 

Non union 


Lower end (condylar) 

3 




Delayed union 
Non-union 

18 5 % 
5 % 



Tibia, 140 

Upper end (condylar) 
Shaft 

Upper 3d 

Middle 3d 

Lower 3d 

I 

119 

24 

43 

52 

13 (54%) 

12 (30%) 

10 (20%) 

I (4%) 

1 (2%) 

2 ( 4 %) 


Lower end 

20 




Delajed union 
Non-union 

25% 

285% 




Fibula, alone, 38 No cases of delayed union, and no cases of non-union 


Summary 

Humerus Delayed union and non-union seem fairly confined to the middle third 
Radius and ulna Delayed union is more prone to occur in the distal half 
Ulna Non-union occurs more frequently in the upper third 

Femur Non-union is more likely to occur in the neck In the shaft, the distal third 
seems more liable to suffer delay in union 

7 tbta Delayed union and non-union seem fairly equally distributed over the entire 
shaft, with a greater tendency to delayed union in the upper third, and to non-union 
in both upper and lower thirds 

DISCUSSION 

The middle third of the humerus and the neck of the femur are quite 
generally recognized as localities wheie delayed and non-union are likely 
Stimson * belie\ed “ delayed union occurred more frequently m the upper 
limbs ” Jones,® in referring to shaft fractures, mentions the juncture of 
the middle and upper thirds of the humerus, the middle of the femur, and 
the lower third of the tibia and fibula as the most common sites of delayed 
union Our statistics seem to approximate fairly closely Jones’ findings, 
and show a greater percentage in the lower extremities, especially in the 
tibia Blake ^ has observed in war fractures that repair in the tibia is 
more indolent than elsewhere in the body, and ascribes it to the lack of 
soft parts over the bone 

The fractures of the neck of the femur deserve a somewhat detailed 
consideration The cases have been difficult to trace, 4 resulted m non- 
union , I in delayed union , 2 died In 3 others, the result cannot be definitely 
stated Of the 4 cases of non-union, all were intra-capsular, 3 were over 
seventy-five years of age, and i between fifty and sixty The treatment 
consisted in the application of a plaster cast in extreme abduction as 
advocated by Whitman, with preliminary manipulation for reduction in 
unimpacted cases, or simple suspension in abduction by a Hodgen splint 
Cotton’s method of impaction was not used Deficient blood supply of the 
proximal fragment, and the cancellous character of the part of the bone in- 
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volved, have heen assigned as reasons for non- and delayed union Doctor 
Henderson,®' “ of the Mayo Clinic, in the last year or two has done much to 
improve operative technic for the cure of non-union in this group of cases, 
and has suggested that their great incidence may be due to the lack of 
proper piimary treatment of the fresh fracture 

ANALYSIS OF THE CAUSES OF DELAYED UNION 
In the 64 cases of delayed union, the cause of delay has been ascribed to 


1 Comminution 6 

2 Compound fracture 34 

a Simple . , 4 

b Compound fracture and comminution IS 

c Compound fracture with comminution and infection of the soft tissues 3 
d Compound fracture, with comminution and osteomyelitis 12 

3 Plating alone . . 6 

4 Late open reduction 3 

5. Mal-union from incomplete reduction 4 

6 Undetermined 9 

7 Plating for comminuted fracture — ^infection i 

8 Multiple fractures . i 

Note — Syphilis existed in 3 cases 


It Will be noted that local causes which have to do with deficient blood 
supply, bone lesions or infection, account for the majority of these de- 
layed union cases A certain number show delay as the result of the 
treatment of the fracture itself, and, in addition, it will be observed that 
none of the ascribed “ General Causes ” figure in this analysis, except 
syphilis In 15 cases, during treatment, acute exanthemata occurred (which 
included typhoid fever, measles, pneumonia, and diphtheria), as well as ery- 
sipelas, acute follicular tonsillitis and two cases of delirium tremens In 
none of these was there any delay in union (There were besides two 
cases that died of uraemia, one of diabetes, and one of septicaemia ) 

Three cases of compound, comminuted fracture of the tibia were found 
to be syphilitic No manifestations of the disease were apparent, and in- 
fection was not definitely admitted, but the Wassermann taken on sus- 
picion, was 4 Specific ti eatment seemed, in two cases, to hasten defi- 

nitely the bony union The thii d case developed a severe staphylococcus 
aureus infection of the leg, after five months of persistent non-union 
He finally required amputation There was no gummatous formation 
nor did the wound present the appearance of syphilitic ulceration in any 
of these three cases But no examination for spirochastes was made di- 
rectly from the wound It would therefore seem advisable m all cases of 
delayed union — even in the absence of history or definite indications of 
syphilis — to have a routine Wassermann done 

Though It is well known that in the later years of life the time 
of union IS likely to be increased over normal, m our series age seems to have 
had very little influence, as the following tabulation demonstrates 
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Delayed -union under ten years, i, ten to twenty years, lo, tw^enty to 
thirty years, 14, thirty to forty )'-ears, 17, forty to fifty years, 13, fifty to 
sixty years, 5 , sixty years, 4, which corresponds to the age mcadence of the 
fracture itself 

DISCUSSION 


For purposes of discussion the classification of delayed union falls 
into the following groups i Comminution 2 Compound fractures 
3 Plating 4 The undetermined type 

Note — ^Two of the cases of delayed union had extensive injury of the 
soft parts , another occurred in a man of sixty-four 

I Commimitwn — Simple comrnmution occurred in 22 cases Of these 
Time of union shortened, i Time of union normal, 15 Time of union 
delayed, 6 

Most of these fractures were reduced by manipulation under ether — 
or open operation — and immobilized in a plaster-of-Paris cast Under 
this treatment, rapidity of union in simple, comminuted, civil fractures 
would seem the rare exception There is a tendency, rather, to delayed 
union, though this depends somewhat upon the age of the patient, the 
extent of the comminution, and the trauma 

II Compound Fractures ■ — There were 52 compound fractures with com- 
plete records in tins entire series Of these, 34 showed delayed union, and 5 
non-union, divided as follows 


1 Uncomplicated 

a Normal union 9 

h Delayed union . 4 

2 Comminuted fractures 

a Normal union 4 

b Delayed union 30 

c Non-union 5 

Note — Osteomyelitis resulted in twelve of the thirty cases of compound com 
minuted fractures which showed delayed union, and in all five cases of non-union 


(70%) 

(30%) 

(10%) 

(77%) 

(13%) 


13 


39 


These figures bear out what is very commonly understood, 1 e , that 
an open wound with fresh fracture, indicating more or less laceration of 
the soft tissues, evidently exerts a marked tendency to delayed union — 
3 out of every 10 cases — (30 per cent ) When accompanied by comminu- 
tion, which usually implies an extensive trauma or crush, delay union 
will occur in three out of every four cases, and non-union in one out of 
every eight 

Osteomyelitis, it is evident, plays a major role in the prolongation of 
the normal time of union It is raiely acute but usually a local chronic 
form resulting from necrosis of one or more fragments of bone which 
have become non-viable and act as sequestra or foreign bodies, with the 
resultant bone cavity and sinus formation, quite similar to what has been 
designated by Chutro ’’ in War Fractures, “ Bone Fistulas ” These 
fragments, if small, may be extruded through the sinus, but usually require 
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operative removal In addition, until these cavities have been some- 
time closed, measures such as bone-grafting cannot be considered for 
improvement of the type of union 

III Plating — Plating was assigned as a cause for delayed union in six 
cases of simple fracture The following table may be of interest 

Simple fractures — 25 

plated Normal union Delayed union Non-union 

Humerus 300 

Radius and ulna 600 

Femur 620 

Tibia 340 

These cases are comparatively few and deductions from a few figures 
are likely to be misleading It is to be noted that all the cases of delayed 
union occurred in the lower extremity , and in the tibia, in fully fifty per 
cent A factor that must be consideied, however, is that m thiee of the 
tibia and one of the femur cases, previous attempts at non-operative re- 
duction had been made, and open opeiation undertaken only when these 
had failed — as late as the third and fourth week aftei injury It is well 
recognized that to disturb bone repair at this time will delay union It 
would therefore seem that plating in itself is accountable for delayed 
union in relatively few cases of simple fracture — possibly 8 per cent of 
the cases in which it has been used 

IV The Undetermined Type — ^This group includes those cases in which 
delayed union occurred for no obvious reason Jones ® has described a 
type of fracture in the tibia of young children which he considered most 
refractory There are also cases he mentions that apparently for several 
weeks show no sign of callus formation or evidence of bony repair in 
spite of accurate reduction Then suddenly the dormant reparatory proc- 
esses are awakened, and union will occur fairly rapidly We have not 
observed any of the cases of the first type, but there has been an occa- 
sional case in which no sign of repair can be detected in the usual normal 
period required for union, and which eventually unites effectually With 
the idea that there may be in these cases a disturbance of calcium metab- 
olism, or insufficient calcium in the blood, calcium lactate has been admin- 
istered in one or two instances, with, however, no appreciable effect A 
study of metabolism in fractures might serve to throw some light upon 
this obscure group, and result in the elaboration of some satisfactory 
therapeusis A routine Wassermann might also throw some light upon 
the etiology of this special class 

Late open reduction, as a cause for delayed union, may be explained away 
by the fact that non-operative methods of reduction were first attempted 
and open reduction decided upon late in the treatment In any analysis 
of statistics with regard to delayed union, this group of cases will always 
figure The evolution of a standardized treatment of fractures, designat- 
ing more accurately those fractures which should receive early opera- 
tion, will tend to reduce them to a minimum 
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Multiple fractures and comminution with infection scarcely merit any 
consideration further than mere mention 

The cases of mal-union from incomplete reduction were all cases that 
had been treated inefficiently elsewhere, and referred to us after unsuc- 
cessful attempts at proper reduction had been made 

CAUSE OF NON-UNION 

Non-union occurred in ten cases as follows (o) Compound fracture 
with comminution and osteomyehtis, 5 (b) Fracture of the upper third of 

the ulna, i (c) Fracture of the neck of the femur, 4 

These have been discussed elsewhere “ Non-union would rarely occur 
if delayed union received proper attention ” Jones ® 

SUMMARY 

Among the general causes of delayed and non-union, attention has 
been called to the fact that syphilis, even in the absence of history 
and manifestations of the disease, may be a factor in preventing 
normal union A routine Wassermann would seem indicated m all cases 
in which delayed union might be suspected 

It will be noted that 50 per cent of the delayed union cases, as analyzed, 
are due to compound or compound comminuted fractures, and a small 
number are found caused by comminution alone Purposely, no fracture 
treated by balanced suspension and traction has been included in 
this study 

However, it is well known that Blake’s treatment in war fractures, 
which these compound comminuted fractures of civil life so closely re- 
semble, tends to produce more rapid union and return of function It 
IS gratifying to realize that, as the problem presents itself, there is at hand 
a method which should obtain improved statistics for this large recalci- 
trant group Too, the small number of delayed union cases in which 
plating IS indicated may be diminished by the increased frequency with 
which balanced suspension will be found applicable 

Attention has been called to a group of cases in which the cause for 
delayed union cannot be accurately determined, and it has been sug- 
gested that studies in metabolism may serve to explain the delay and suggest 
a rational therapeusis 
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THE TREATMENT OF BONE CAVITIES + 

By Walton Martin, MD 
OP New York, N Y 

aunoEov to st ltjke*b hobfital 

It has been long recognized that cavities and tunnels in bone, when 
opening on the surface of the body, heal slowly or not at all 

Such cavities result from opening circumscribed pyogenic abscesses 
in long bones, from removal of local tuberculous foci, from curetting 
away new growths, from excision of bone cysts and in chronic hsema- 
togenous osteomyelitis In infected compound fractures, especially gun- 
shot fractures, very complicated cavities and tunnels result The 
external or subperiosteal callus encloses one or more detached necrotic 
fragments or sequestra, and this casing of new bone is analogous to the 
mvolucrum of chronic hsematogenous osteomyelitis 

It IS well known that cavities in the soft parts heal by the gradual 
approximation of the walls, granulating surface coming in contact with 
granulating surface and uniting. 

In the process of healing in a bone cavity, for example, in the end of 
the tibia, granulations form over the entire cavity, but the rigid bony 
walls do not permit the drawing together of the granulating surfaces 
The skin at the margin of the cavity begins to turn m and a thin layer of 
epithelium dips down over the granulations Very shallow grooves and 
cavities may become covered over m this way, but in larger cavities, after 
advancing a certain distance, the epithelium no longer grows , little new 
bone is formed beneath the granulating area and the cavity often remains 
nearly the same size year after year Sargent^ records a cavity three 
inches long from which, sixteen years before, a four-inch sequestrum 
had been removed 

Healing can only occur if, beneath the granulating surface, new bone 
or new connective tissue is formed, and thus the level of granulations is 
gradually raised until the cavity is filled up and the skin heals over the 
surface Healing, however, rarely occurs in this way, but that it does 
occur occasionally is shown by the case reported by Doctor Mathews, in 
which a large cavity, left after curetting away a giant-cell sarcoma in the 
head of the tibia four years ago, is soundly healed, and yet the X-ray 
shows a defect in the bone still present This cavity is undoubtedly filled 
with fibrous tissue, and I have recently had the opportunity of seeing a 
cavity, about i cm m diameter and 2 cm in depth, following osteomyelitis, 
soundly healed for years which was completely filled with fibrous tissue 
Tlie bone at the margin of the cavity was eburnated, but at the bottom of 
the cavity the tissue looked like cancellous tissue and the connective 
tissue plug was firmly adherent to this portion 

Read before the New York Surgical Society, October 8, 191Q 
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There are many examples of healing after this manner shown in the 
bone cavities produced m animals for experimental purposes It must be 
remembered that for sound healing restoration of the bone is not essen- 
tial, a bone cavity may be filled with fibrous tissue But m the great 
majority of large bone cavities, especially those following traumatic 
osteomyelitis, the cavity will not fill up and healing does not occur, and 
the surgical treatment of the cavity is as important as the removal of 
foci of infected bone or the extraction of a sequestrum Renfrew J 
White ^ suggests that the reason lies in the lessened vascularity due to 
the duration of the reparative process, the stage of cicatricial contraction 
having set in, osteosclerotic changes progressively denser, thicker and 
less vascular limiting cell proliferation Sargent suggests that the full 
maturity of the new-formed fibrous tissue has been reached But in 
many instances there is little or no osteosclerosis I have seen unhealed 
bone cavities at the lower end of the tibia in which osseous tissue making 
up the walls was soft, vascular and easily scraped away, even after the 
cavity had remained open for years Moreover, in chronic bone abscesses 
(Brodie’s) there is much osteosclerosis, yet if the abscess is opened, the 
soft parts heal over the bone satisfactorily May it not be that environ- 
mental conditions, such as the desiccation and irritation of granulations 
by the air, contact with dressings, solutions, surface bacteria, dirt, etc , 
are unfavorable for such exuberant growths and such elaborate repair as 
would be necessary for the replacing of large bone defects^ A condition 
of repair and interference with repair is reached analogous to ulceration 
in the soft parts 

It has been long recognized that the most satisfactory method of deal- 
ing with a cavity with rigid walls is the removal of such portions of the 
bony wall as will permit the soft parts to come in contact easily with the 
remaining underlying bone , the replacement of an unyielding wall by a 
yielding wall This means usually the conversion of the cavity into an 
open gutter It presupposes complete removal of all foci of osteitis and 
every morsel of necrotic tissue or sequestrum It means, in many in- 
stances, a. most formidable and extensive operation 

In Cases IV, V, VI, and VII, I have shown examples of this method 
of treatment It is the treatment recommended recently by Broca, by 
Chalier,^ by Sargent and by Renfrew White 

However, in bone cavities in close proximity to a joint, the removal of 
the roof and side walls, with the idea of allowing the soft parts to fall in, 
may be almost impossible or necessitates a very difficult flap or plastic 
operation with damage to sound tissue Moreover, in certain tunnels 
following compound fractuies, the removal of all the bone on one side of 
the tunnel leaves the shaft very weak and with poor mechanical support 
(Fig i) To be sure, there is ample evidence of the extraordinary power 
of bone regeneration in young subjects after the removal of large portions 
of the shaft, and even evidence of formation of bone from connective 
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tissue, apart from any osteoperiostic activity. But it is to be remembered 
that infection has, in many of these cases, impaired the osteogenetic prop- 
erties of the cells , nor do we yet know what are the conditions favorable 
for the transformation of connective tissue into bony tissue, for creating 



Fig 2 — (Case IV ) Outline drawing from X-ray plate^Jot tibia AI B, lme"of excised bone Dark area 

represents bone cavity 

what Leriche ^ calls the “ milieu ossifiable ” Nor do we know the condi- 
tions causing exhaustion of the reparative process 

For these reasons I wish to call attention to some of the other methods 
of closing bone cavities For the last fifty years there have been numer- 
ous attempts to secure healing by plugging the cavity rather than by 
obliterating it Many substances have been used, such as gypsum, cop- 
per amalgam, gutta percha, vanous cements, bismuth paste and absorb- 
able materials, such as sterilized pieces of sponge, rolled-up catgut, starch 
and iodoform, decalcified bone chips, etc None of these methods pro- 
duced results sufficiently satisfactory to lead to their general use In 
1903 Mosetig-Moorhof published a number of cases in which bone cavi- 
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ties had been closed satisfactorily by a plug made of iodoform, sper- 
maceti and sesame oil He developed a very elaborate technic The 
bone cavity was most carefully prepared with chisel and electrically 
driven burrs and saws, the walls being cut away until smooth, sound bone 
was reached on all sides The cavity was then dried by a blast of hot 
air and finally the warmed plugging material poured in, every care being 



taken to fill completely the excavation After the material hardened the 
soft parts were accurately sutured 

In the cases where the soft parts healed, it was found by X-ray exami- 
nation that the bone defect gradually grew smaller and that the plug was 
slowly absorbed In 1904 Silbermark ® reported a number of experiments 
on animals in which he had introduced the Mosetig mixture into cavities 
made in the metatarsal bones of dogs He found that the material was 
absorbed and the defect gradually filled with new bone 
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Since then there have been many satisfactory results published in 
which this method was used , but the technic is complicated, the steriliza- 
tion of the plugging material not without difficulties, and in many in- 
stances fistulse form fiom which is discharged the oily part of the mixture 
and granules of iodoform and spermaceti These fistulse easily become in- 
fected My own expeiience is limited to its use in cavities following 



Fig 4 — (Case VII) Outline drawing from X-ray plate of ulna A B, line of excised bone Shaded ires 

shows bone cavity 

bone tuberculosis I have had one case of severe iodoform poisoning 
following resection of the hip, a case reported in this society ten years 
ago In this case, however, dry iodoform powder was used 

It has long been known that in local suppuration in bone — a condition 
usually described as Brodie’s bone abscess — if the cavity is exposed and 
one of the ^\alls cut away so that there is no overhanging roof left, the 
soft parts can be bi ought together and the skin sutured The cavity fills 
with blood which is gradually replaced with new-formed tissue The 
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microorganisms have not sufficient virulence to infect the blood clot — 
Cases I, II, III, etc This was the method of treatment recommended by- 
Watson Cheyne® twenty or more years ago and it is to-day the most 
satisfactory treatment for small, chronic, localized abscesses surrounded 
by eburnated bone In these cases it is unnecessary to carry out an 



Fig s — (Case VIII ) Outline drawing from X-ray plate of tibia Dotted area shows tunnel in tibia 
Shaded area snows line of old fracture and new bone 


extensive removal of the bone with the idea of obliterating the cavity, 
nor IS It necessary to fill the cavity with fat, fragments of muscle or 
plugging of any kind Long experience gained since Brodie first lec- 
tured on this interesting condition, seventy-three years ago, has shown 
that the soft parts will heal soundly after the evacuation of the abscess 
If a blood clot remains uninfected it furnishes an excellent medium for 
regeneration of new connective tissue and bone, and Schede’s method of 
filling tissue defects with an aseptic blood clot is based on this fact We 
are all familiar with the growth of new bone into the blood clot after a 
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simple fracture and many of us have followed Bier’s ^ suggestion of in- 
jecting blood m ununited fractures to promote osteogenesis Bancroft,® 
with the idea of studying repair in bone cavities, made excavations m 
the diaphysis of the humerus m dogs Every effort was made to secure 
hsemostasis, but after the soft parts were closed the bone cavities regu- 



larly filled with blood At the end of twelve days there was evidence of 
the early formation of new bone In animals killed after four months it 
was difficult to detect the site of bone cavity New bone had completely 
replaced the blood-filled excavation 

But blood clot IS readily infected Dorst has shown that the sus- 
ceptibility IS increased forty-fold for the staphylococcus if a haematoma be 
present Furthermore, skin sutured over a collection of blood does not 
heal satisfactorily, even if there is no infection. In running the finger 
over certain scars ten days or two weeks after an operation defects are 
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sometimes felt where there has been a collection of blood due to failure 
of exact hsemostasis At these places the skin is generally thinned as if the 
blood had forced apart the corium and underlying connective tissue to a 
certain extent, preventing exact apposition For these reasons, a bone 
cavity of considerable size will almost certainly not heal if allowed to fill 



Pig 7 — (Case X ) Outline drawing from X-ra> plate of tibn A BTand C D, lines of incision in bone 

Dark area represents bone^cavity 

with blood and the soft parts closed, even if the cavity is apparently sterile 
Although Neuber, in 1893, reported a number of cases of patients in 
which free fat had been transplanted successfully in the soft parts to fill 
defects, it was not until ten years later that Chaput reported four cases 
in which he had successfully plugged bone cavities following osteo- 
myelitis with fat Since then twenty-one cases have been reported m 
France, twenty-four in Germany, one in Italy and four recently by Ruth- 
erford Monson m England Makkas,® in 1912, reported a number of experi- 
ments in which he had transplanted fat into cavities made m the lower ex- 
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tremities of the femur of dogs In one of the large animals the cavity made 
was said to be the size of an egg, and in one the cavity was cut through 
into the joint so that the fat plug was placed in a bone tunnel, one end of 
which piojected into the articular cavity The fat mass was taken, in 
each instance, from the hypogasti ic region of the same animal In seven 
out of eight experiments he secured sound healing He killed the ani- 
mals at periods varying from one month to three months In the ma- 
jority of the animals the fat plugs had been replaced by a gelatinous 
connective tissue In one, curiously enough the one in which the fat had 
been transplanted for the longest time, the plug was still composed of 
normal fat In each instance apparently an osteoplastic layer was in 
contact with the fat graft and the cavity seemed to have grown smaller 
In the dog in which the fat perforated the articular cavity, there was no 
sign of joint iintation or joint adhesion Calforio,’° in March, 1918, re- 
ported the result of small fat transplants in cavities made in the upper 
extremity of the tibia in rabbits From these experiments he concluded, 
first, that the fat did not remain as such m the bone, and second, that it 
was completely substituted by new-formed osteoid tissue 

X-ray observation of the fat transplanted in bone in man shows appar- 
ently similar results , in some instances little 01 very little replacement by 
bone, 111 others, as shown in Figs 12, 13 and 14 of Morison’s article, almost 
complete replacement of fat by bone in a few months In Case VIII of 
this series the cavity, examined two years after the fat transplant, is still 
apparently not filled with bone We have, then, in fat a material which 
has been proven, both experimentally and by actual practice, suitable for 
plugging bone cavities It has certain obvious advantages It does not 
readily support bacterial life, nor does it readily undergo decomposition 
I have here a mass of human fat, removed last August and exposed to 
the dust and air in an open window The mass has shrunken somewhat, 
has hardened a little and become a darker color on the outside There is 
a slight odor resembling that of butyric acid A second piece I have 
put in tap water in an open, wide-mouthed bottle for ten days It pre- 
sents no material alteration, but there is a very faintly disagreeable odor 
and the water is cloudy Moi cover, when fat is broken down by the 
enzymes of bacteria it probably splits into fatty acids or their salts 
(soaps) and gtycenne Neither are especially harmful to the tissue 
Further, there is no tissue in the body that undergoes normally such 
frequent change, the cells under varjnng conditions of nutrition losing or 
gaming their fat content In other words, fat seems to be easily taken 
up by the body cells and from the body cells, for the fat cell, after all, is 
only a connective tissue cell in which the accumulation of fat in the cyto- 
plasm has reduced the cell to little more than a vesicle surrounding the 
fat The fibnllar connective tissue \\hich follows the blood-vessels and 
holds the mass together is very scant Again, fat presents a material 
which has physical properties suitable for healing of the overlying skin. 
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for the subcutaneous aieolai tissue normally contains fat For the suc- 
cess of the transplant the bone cavity must be carefully prepared If 
the wall IS not everywhere made up of sound bone, if there is a tiny 
morsel of necrotic bone, foreign body or area of osteitis, the result will 
almost certainly fail I have followed the plan, during the last three 
years, of doing a two-stage operation in all bone cases, first laying open 
the bone cavity, removing the sequestra, area of osteitis and smoothing 
off the walls Then for ten days to three weeks flushing the cavity sys- 
tematically with Dakin’s solution, following the Carrel technic Finally, 
when the cultures show no organism present but the staphylococcus, and 
these only one in two or three fields in smears, the second operation of 
closure of the soft parts is attempted In nearly every instance I have, 
during this period of treatment, removed a small particle of dead bone 
overlooked or detached at the first operation 

When it IS decided from the nature of the cavity or tunnel that a fat 
transplant is suitable, the skin is excised about the margin of the cavity 
and freed from the underlying tissue until its edges can be brought to- 
gether Exact haemostasis of the soft parts is essential, the fat itself serv- 
ing as a plug to help stay the hemorrhage from the bony walls The fat 
is then excised, a piece being taken that is distinctly larger than the 
cavity I have used the subcutaneous fat from the abdominal wall in 
each instance In Cases IX and X the patients were lean young men 
with a scant fatty layer and the fat pad was thin This fat is thrust into 
the cavity, the end of graft mushrooming through the opening in the 
bone The skin is then closed over the graft by interrupted sutures In 
every instance this has been the most difficult part of the operation In 
each of the patients there had been several previous operations, so that 
the skin was found bound down to the bone and soft parts by cicatrices 
In no instance have I been able to get very accurate skin approximation, 
portions of fat protruding in the intervals between the skin sutures In 
one instance the skin was undermined for half the circumference of the 
leg Parallel freeing incisions would have aided in this case the sliding 
over of the skin The wounds have not been drained After dressing 
with sterilized gauze a light plaster bandage has been applied In no 
case was there a rise of temperature The dressing was removed on 
the eighth day 

In Case VIII there was a small dark crust made up of dried blood 
and protruding fat This fell off at the end of three weeks , the epithelium 
had healed beneath it In Case IX a portion of the skin parted on remov- 
ing the sutures and part of the fat sloughed There was no rise of tem- 
perature or sign of infection, and it was soundly healed in three months 
In Case X two cavities were filled with fat One healed In the second 
cavity there was a slight separation of the skin over a distance of five 
mm At this point there was a small slough when last seen, two 
months after the operation 
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In treating infected bone cavities the following conclusions may 
be drawn* 

1 That complete removal of all the infected bone lining the cavity, 
of all foreign bodies and of every particle of dead bone is essential 

2 That in the great majority of cases the cavity must be obliterated 
to insure healing 

3 That this is most satisfactorily accomplished by the removal of 
sufficient portions of the wall of the cavity to allow the soft parts to fall 
in and fill it up 

4 That in certain tunnels and cavities near joints some form of plugging 
may be indicated 

5 That of the many materials used as plugs the free fat transplants 
present real advantages 

6 That the two-stage operation, with careful sterilization of the 
cavity under bacteriological control, following the Carrel-Dakin technic, 
IS of great value 

7 That in the small chronic bone abscesses in the ends of long bones 
with attenuated infection no filling or intermediate sterilization is necessary 

CASE RECORDS 

Case I (Cfuontc Suppw afwe OsfeomyeliUs — Brodie^s Bone Ab- 
scess — ^Bacillus Typhosis) — F , aged sixty-five years Admitted 
St Luke’s Hospital December 15, 1912 Discharged January 17, 
1913, cured 

Present Histoiy — Slight pain foi three weeks over lower end of 
tibia, then intense pain and tenderness for several days 

Pt evious Histojy — Typhoid fever forty-four years ago About a 
year later began to have pain in leg An incision made in skin 
from which pus escaped, sinus persisting fourteen years After 
sequestrum one inch long removed, leg healed and remained healed 
and painless for thirty years 

Physical Examination — Over lower end of tibia bone enlarged, 
intensely painful on piessure at one point X-ray shows great 
thickening of bone , shadow too dense to show bone cavity 

Opeiation — Sclerotic bone chiseled away, abscess evacuated, 
wound sutured Primary union Pure culture of typhoid bacillus 
obtained from pus Widal negative Seen four months ago Leg 
still soundly healed six years after operation Shown at New York 
Surgical Society March 28, 1917 

Case II {Chronic Suppuiative Osteomyelitis of Tibia — Brodie’s 
Bone Abscess — Staphylococcus Aureus) — I L, aged tuenty-sevcn 
years Admitted St Luke’s Hospital December 7, 1915 Discharged 
Januar}”- 7, 1916 

Previous History — Nineteen years before admission had peri- 
ostitis in both tibias Occasionally since then small sequestra have 
been discharged No persistent sinus 

Piesant Illness — Three weeks ago he developed pain in the left 
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leg with slight swelling above the ankle No trauma Intense pain, 
worse at night, in lower part of leg Tender on pressure 

Operation — Sclerotic bone removed with chisel, pus evacuated 
from cavity size of cherry, skin sutured, no drainage Seen two 
years after operation Bone still soundly healed Shown at New 
York Surgical Society March 28, 1917 

Case III {Chrome Suppurative Osteomyelitis of Right Tibia — 
Brodie’s Bone Abscess) — P , aged thirty-one years Admitted St 
Luke’s Hospital February i, 1917 Discharged March 30, 1917 

Present Illness — Four weeks before admission sudden onset of 
pain and swelling of right leg below knee No history of trauma 
Previous Histoiy — Negative 

Operation — Sclerotic bone removed with chisel Pus evacuated , 
packing for twenty-four hours Secondary suture , primary union 
Soundly healed one year later Shown at New York Surgical 
Society March 28, 1917 

Case IV {Chronic Suppui ative Osteomyelitis of Right Tibia) — 
Mrs H T , aged forty-seven years Admitted St Luke’s Hospital 
February 23, 1910 Discharged March 25, 1910 

Present Illness — Seven weeks before admission struck right leg 
Since then has been unable to walk and has had a slight purulent dis- 
charge from an old sinus in the middle of right tibia 

Previous History — ^When fourteen months old had osteomyelitis 
of right arm and leg Incision by Doctor Buck Arm healed, but 
from time to time she has had discharge from the right tibia and 
attacks of severe pain 

Opeiation — February 26, 1910 Tibia exposed, necrotic bone re- 
moved No careful effort to approximate soft parts 

Readmitted September ii, 1918 Six years later Sinus has per- 
sisted and she has had intense pain in leg from time to time since 
last operation 

First Opeiation — September 24, 1918 Resection of anterior and 
internal wall of abscess cavity and removal of bone until sound 
bone was reached on all sides of excavation Carrel-Dakm treat- 
ment for one month 

Second Operation — October 24, 1918 Closure of soft parts Four 
weeks later small pocket of pus under skin in soft parts Incision 
Healed two weeks later Soundly healed, free from disability 
eleven months after operation Shown before New York Surgical 
Society October 8, 1919 

Case V {Chronic Suppurative Osteomyelitis of the Femur) — ^Dr 
R G , aged forty-five years Admitted St Luke’s Hospital June 27, 
1916 Discharged October 9, 1917 Operation three months pre- 
viously for chronic suppurative osteomyelitis Has had a persistent 
sinus opening on inner side of thigh Several operations for drain- 
age were performed during the summer and autumn of 1916 Dur- 
ing this period secondary pockets formed in the popliteal space and 
to the outer side of the thigh Leg became flexed on the thigh In 
July, 1917, the whole wound tract was laid open, sinuses were ex- 
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cised, cortical portion of the femur chiseled away and two small 
sequestra were removed, leaving a comparatively smooth bony 
gutter into which the soft parts could be crowded The wound 
closed very slowly, the two folds of soft tissue turning in against 
the bone The knee gradually regained its mobility The wound 
has been soundly healed for one year Shown before New York 
Surgical Society October 8, 1919 

Case VI {Chrome SuppiiraUve Osteomyelitis of Right Femur) — 
T E , aged thirty years Admitted St Luke’s Hospital January 22, 
1919 Discharged March 24, 1919 

Present Illness — For last sixteen months discharging sinus in 
right thigh 

Previous Histoty — Fifteen years ago had an attack of pain in 
right thigh Thigh was opened, sinus peisisted for a few months, 
then remained closed for eleven years Four years ago sinus again 
opened, was curetted and remained healed until present attack No 
disturbance of function 

Physical Examination — Shows a long scar extending from the 
greater trochanter down the outside of the thigh In the centre of 
the scar is a sinus communicating with the femur 

First Operation — ^January 28, 1919 Four sinuses extending be- 
tween gluteal muscles excised, external part of greater trochanter 
chiseled away Carrel-Dakm treatment instituted 

Second Operation — ^February 13, 1919 Edges of wound excised 
and wound closed by interrupted sutures Primary union Seen 
one week ago Leg soundly healed Has developed tuberculosis 
of the lungs 

Case VII {Tuberculous Osteomyelitis of Right Ulna with Sec- 
ondaiy Pyogenic Infection) — ^L G, aged eleven years Admitted St 
Luke’s Hospital December 7, 1918 Discharged July 1 5, 1919 

Present History — Sinus leading to bare bone has been repeatedly 
curetted in the Out-Patient Department, but discharging sinus still 
persists X-ray examination shows much thickness of ulna with a 
distinct cavity 

First Opeiation — Sinus excised, subpeiiosteal resection of the 
upper part of ulna foiming the inferior wall of the bone cavity 
Second Opel at wn — Five weeks later Closure of the soft parts 
Healed Has since developed a tuberculous abscess of anterior sur- 
face of forearm 

Case VIII {Chionic Suppui ative Osteomyelitis of the Tibia) — 
Ensign W T , aged twenty-two years 

Previous History — Fell from cliff in 1913, sustaining a compound 
fracture which became infected Has had eight operations for re- 
moval of sequestra and for drainage Wound would heal and then 
break open In December, 1917, sinus again opened X-ray showed 
union of old fracture of tibia and fibula with deformity and with a 
tunnel through the junction of tibial fracture 

Fust Operation — Excision of skin about sinus and removal of 
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sides of tunnel imtil sound bone reached Two small sequestra also 
removed Carrel-Dakm treatment 

Second Operation — Skin edges excised Free fat transplant 
taken from subcutaneous fat of abdominal wall and placed in bone 
tunnel Skin approximated by interrupted sutures Healed Shown 
before New York Surgical Society October 8, 1919 

Case IX {Chramc Suppurative Osteomyelitis of Humerus Fol- 
lowing Gunshot Injury) — E B , aged twenty-one years Admitted St 
Luke’s Hospital February 28, 1919 Discharged May 5, 1919 

Present Illness — On September 29, 1918, was wounded with a piece 
of shrapnel in the upper part of right humerus Discharging sinus 
ever since 

Physical Examination — Shows a wound on the antero-external 
aspect of the upper part of right arm Wound of exit on posterior 
surface of arm There is still a discharge of pus from the 
external one 

First Opeiation — March ii, 1919 Wall chiseled away from one 
side of bone cavity and ten sequestra removed Dakin treatment 
instituted until smears showed one staphylococcus per field 
Streptococci absent 

Second Operation — ^April 8, 1919 Removing side walls to make 
gutter of bone cavity more shallow 

Third Operation — ^Apnl 24, 1919 Piece of fat 10 cm by 5 cm 
transplanted from abdominal wall to cavity Skin edges freed and 
sutured Difficulty in approximating edges, scar tissue on outer 
side unyielding 

Clinical Notes — Sutures removed eighth day Upper part of 
wound separated exposing fat graft Exposed graft at the end of 
several weeks looked like a whitish slough extruding small drop- 
lets of oily material At the end of two months a small slough 
separated and was removed During this time there was a distinct 
rancid odor about the wound and the epithelium at its margins was 
macerated At no time was there any temperature nor evidences of 
pyogenic infection Wound healed July 25, 1919 Shown before 
New York Surgical Society October 8, 1919 

Case X (Chronic Suppurative Osteomyelitis of Left Tibia) — 
F K , aged twenty-seven years Admitted St Luke’s Hospital Decem- 
ber 10, 1918 Discharged March 27, 1919 

Previous History — Five years before admission developed osteo- 
mj-^ehtis of left tibia following injury at football Sinus persisted 
for two yeai s and then remained healed for three years 

Present Ilhiess — Four months ago old wound broke down Three 
operations curetting bone Still has discharging sinus 

First Operation — ^January 17, 1919 Cortex of bone was removed 
from the anterior portion of the lower part of the tibia Two cavi- 
ties exposed, one containing pus and connected with sinus, other 
cavity filled with granulations 

Second Operation — ^January 23, 1919 Skin edges freed Two 
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fat pads transplanted from the abdominal wall to fill in both bone 
cavities Skin closed with interrupted sutures 

March 27, 1919 Patient discharged, wound healed, except for 
small portion of fat exposed in lower wound about size of head of 
a pin Patient left for Australia and has not been heard from 
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' THE TREATMENT OF CENTRAL LUXATION OF THE FEMUR* 

By Royal Whitman, MD 
or New Yoek, N Y 

This paper is practically limited to the consideration of fracture of 
the base of the acetabulum with penetration of the femoral head, uncom- 
plicated by extensive fracture of the pelvis or injury of its contents, in 
other words, to the class of cases in which the chief concern is the func- 
tional result as affected by treatment 

The cause of the injury is usually direct force applied to the tro- 
chanter, the immediate penetration being increased possibly in some in- 
stances by subsequent weight bearing 

The physical signs, although sufficiently distinctive, are often over- 
looked at the time of the accident 

The prominence of the trochanter is lost The limb is somewhat 
flexed, adducted, and slightly shortened There is a fair range of flexion 
and extension, but rotation is very limited, and abduction is almost com- 
pletely restricted because of the contact of the trochanter with the ace- 
tabular nm There are usually sensitiveness and other evidences of local 
bruising of the tissues, and movements of the limb are painful, but as 
there are no evident signs of fracture the injury often passes as a contusion 

When weight bearing is attempted, pain is increased and is reflected 
down the inner and posterior region of the thigh, caused apparently by 
pressure on the nerves passing in the neighborhood of the displaced 
femoral head 

The persistence of pain, stiffness and limp leads to fuither investiga- 
tion, and the diagnosis is finally established by X-ray examination weeks 
or months after the injury In this connection I may note that many 
years ago I was present at an operation for supposed pelvic tumor which 
disclosed the head of the femur, the previous history of injury and the 
physical signs of the displacement having escaped the attention of 
the surgeon 

In my experience, at least, there has been no opportunity for immedi- 
ate treatment, nor does it appear that the methods usually employed 
when the diagnosis has been made have been successful in permanently 
reducing the displacement 

These are forcible manipulations under anaesthesia or tlie application 
of traction, either longitudinal or combined with a lateral pull In the 
first instance the displacement, if reduced, usually recurs when the limb 
IS placed in the normal attitude, while traction is not often effective in 
withdrawing the head from the pelvis 

The final results are reported as fairly satisfactory, probably as com- 

* Read before the New York Surgical Society, November 26, 1919 
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pared with those of fracture of the neck of the femur It may be assumed 
that after a time accommodative changes will relieve the pressure on the 
nerves and increase the mobility of the new articulation, but the restnc- 
tion of abduction must persist, and consequently insecunty, apparent 
shortening and limp The practical indication in treatment, therefore, is 
to assure a sufficient range of abduction, which from the functional stand- 
point is of far greater importance than the reduction of the dislocation, 
although the one is necessarily dependent on the other. This may be 
accomplished by the abduction method as applied for fracture of the neck 
of the femur, although the mechanism is quite different 

Under normal conditions the trochanter is apposed to the upper 
border of the acetabulum only at the limit of abduction, and in the treat- 
Dugram to Illustrate the Mechamsm of the Abdlctio's Method 


Fig I — Contact of the trochanter and Fig 2 — Contact of the trochanter Fig 3 — Reduction of the displacement 

peU IS at the limit of normal abduction and pels is in central luxation re- bp the abduction method 

stnctmg abduction 

ment of a fracture it is desirable that the limb should be fixed in the 
degree of abduction that establishes such contact (Fig i) 

In this instance the head of the femur having been driven inward, the 
trochanter is apposed to the acetabular nm when the limb is in the line 
of the body (Fig 2) This furnishes a point of resistance or fulcrum against 
which the leverage of the extended limb may be utilized to withdraw the 
head of the femur from the pelvis (Fig 3) 

The patient, having been anesthetized, is placed on a pelvic support, 
provided with a perineal bar, the two extended limbs being supported 
by assistants, who draw the patient firmty against the perineal bar The 
sound limb is then abducted to the normal limit to fix the pelvis The 
other limb in the extended attitude and under manual traction is then 
gradually and forcibly abducted, if practicable, to the normal limit, wffiich 
should indicate the complete withdrawal of the head from the pelvis, and 
in this attitude a plaster spica is applied extending from the line of the 
nipples to the knee 

It IS possible, if the patient were treated soon after the injurj', that the 
displaced acetabular floor might be reduced somevhat by pressure 
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through the vagina or rectum, but m the cases that I have seen, the 
lapse of time has made this impracticable, and in most instances one 
must depend upon the gradual obliteration of the cavity by natural 
processes to prevent redisplacement The plaster spica must be retained, 
therefore, with this end in view for several months, locomotion being per- 
mitted as soon as it does not increase the discomfort, since displacement 
is impossible in the abducted attitude After the support is removed, the 
limb must be passively abducted to the full limit at frequent intervals, 
until the patient has regained voluntary control of this movement 

This treatment is designed primarily for uncomplicated cases, in which 
natural mechanics may be utilized If the pelvis were so fractured that 
effective leverage could not be employed because of the lack of a re- 
sistant fulcrum, one would attempt to secure a sufficient degree of abduc- 
tion by direct manual traction combined with gentle lateral movement 
of the limb 

It IS possible, also, if the opportunity for immediate treatment were 
offered, that the head might be disengaged by direct manipulation, as by 
pressure on the knee after flexing and adducting the thigh Under ordi- 
nary conditions, however, the accommodative changes will have so in- 
creased the resistance, that this manipulation is not likely to be success- 
ful, and m any event disengagement is merely preliminary to fixation in 
extension and abduction 

The range of abduction is dependent upon the distance between the 
trochanter and the acetabular rim, and it is determined by their apposi- 
tion Complete abduction indicates, therefore, complete disengagement of the 
head, and a limited range a corresponding incompleteness of reduction 
If the resistance has become so great that the head cannot be with- 
drawn by natural leverage, an osteotomy below the trochanter is indi- 
cated, since the purpose of treatment is to secure and to retain a sufficient 
range of abduction for functional requirements 

Intrapelvic exploration would seem to be a doubtful expedient In 
recent cases the displacement should be easily reduced by the abduction 
method, while if of long standing the prospect of improved function 
would hardly justify the risk 

The following case, which has served as the text for this paper, is one 
of SIX that have come directly or indirectly to my notice, indicating that 
the injury is not adequately represented by statistics 

The patient, a man of thirty-five years of age, was injured by the 
overturning of an automobile on September 28, 1918 He was taken 
to a hospital and after examination was discharged with a diagnosis 
of contusions He remained in bed for about three weeks, suffering 
from stiffness and pain in the right hip and thigh, which was in- 
creased by weight bearing Seven weeks later he came to the Hos- 
pital for Ruptured and Crippled, walking with the aid of a cane, 
presenting the physical signs typical of the injury, as illustrated by 
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Fig 4 — Show mg contict of the trochanter and acetabular rim hmting abduction 




Fig s — After reduction by the abduction method Taken through the plaster spica 




Fig 6 — One j ear later showing the obliteration of the caMt> The reduction of the displacement though 
incomplete, has increased the range of abduction from o° to 30° nhich is sufficient for functional use 
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the accompanying X-ray picture (Fig 4), which shows also a fracture 
of the ischium He was admitted to the hospital and with some force the 
limb was abducted nearly to the normal limit (Fig 5) The pain was 
immediately relieved, and he soon began to walk about without discom- 
fort Seven weeks later the plaster support was removed tenta- 
tively, but unfortunately the patient was obliged to return to his 
work to the neglect of aher-treatment, and was not seen again until 
July At this time the limb was somewhat flexed, slightly adducted 
and motion was much restricted There was, however, but little 
discomfort on use He was again admitted to the hospital and the 
operation was repeated, the abduction being forced to about 40 de- 
grees The plaster spica was removed at the end of ten weeks and 
the limb could then be abducted to 30 degiees (Fig 6) He has re- 
turned to the hospital for stretching at intervals and in spite of the 
lack of other accessories of after care he retains a sufficient range 
of abduction for functional requirements and has but little discom- 
fort and but slight limp 

It is apparent that if a sufficient range of abduction is attained by the 
manipulation, its retention can be assured by fixing the limb for a suffi- 
cient time to permit the accommodative changes in the tissues This 
time should vary, therefore, with the duration of the displacement, and 
the quality of the after-treatment at command, and fixation should again 
be employed if the range of abduction progressively lessens It is 
evident, therefore, that in the case described this period was far too 
short, although it might have been sufficient if the reduction had been 
accomplished immediately after the injury 

This latest application of the principles of the abduction treatment 
illustrates its wide range of practical adaptability Nearly all the so- 
called disabling contusions about the hip are in reality fractures of the 
femur or of the pelvis, and either because of uncorrected deformity or as 
an instinctive adaptation to weakness and pain, the limb usually be- 
comes flexed and adducted 

In all obscure injuries in this region, therefore, the abduction method 
might be applied with advantage as for fracture of the neck of the femur, 
since it IS the only efficient means of adjusting and fixing the fragments 
if this IS broken, while if the pelvis is injured, restraint of the limb is 
required for effective splinting The abduction treatment has the further 
advantage that immediate correction of deformity, the first essential of 
success, IS supplemented by an after care conducted with a definite aim 
and guided by physical signs that indicate the progress of reconstruction 
upon which functional recovery depends 
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GUNSHOT FRACTURES OF THE TI lA AND FIBULA* 

OBSERVATIONS Olf THE PATHOEOGT AND TREATMENT 

Bt Frederick Christopher, M D 
OF Chicago, In, 

rORlIERLY 1 st XiItOT M C , TJ 8 A 

American Red Cross Military Hospital No 2 was located m Pans 
and generajly functioned as a base hospital However, during June, July, 
and August, 1918, with heavy fighting m the region of Chateau-Thierry, 
some 65 kilometres away, the hospital acted almost continuously as an 
evacuation hospital At such times cases were received as early as 
twenty-four hours after having been wounded and without other treat- 
ment having been done than their first-aid dressings At other times the 
cases were received on an average of from three to four days after the 
injury and after they had been submitted to an operation at field or 
evacuation hospitals In view of the necessity of making room for in- 
coming wounded during the rush periods, it was necessary to evacuate 
cases as rapidly as possible to hospitals further back While an effort 
was always made to hold fracture cases until union was well under way, 
It was often unavoidable to evacuate them a few days after admission 
As compared to ununited fractures of other long bones, those of the tibia 
and fibula seemed, perhaps best of all, to stand early transportation 
Accordingly, the records of gunshot fractures of the tibia and fibula show 
considerable variation as to the duration of the stay of the patient in 
the hospital 

Colonel Blake ^ has said '* Fractures of both bones tend to overlap 
and also to interlock in bad positions, and are often difficult to reduce, 
moreover, repair in the leg seems more indolent than elsewhere in the 
body, and these fractures sometimes unite very slowly and imperfectly 
The lack of soft parts over the tibia possibly accounts for some of such 
cases of delayed union, sluggishly granulating wounds and disagreeable 
scars ” In view of the difficulty that may be encountered m the treat- 
ment of cases of this kind, it may not be amiss to make a few remarks on 
the cases at this hospital 

At American Red Cross Military Hospital No 2, from November i, 1917, 
to about January i, 1919, there were treated 43 gunshot fractures of 
the tibia alone, 26 of both the tibia and the fibula, and 17 of the fibula 
alone — 86 in all 

As an introduction to an analysis of these cases, a resume of the 
anatomy of the leg may not be inappropriate According to Davis,* the 
muscles are divided into four groups (a) The extensor group, including 

* Authontj to publish granted by Board of Publication, S G O 

’Col Jos A Blake " Gunshot Fractures of the Extremities,” p 92 Masson & Cie, 
Editeurs, Pans, 1918 

’Davis "Applied Anatomy” 
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the tibiahs anterior, extensor longus digitorum, and the extensor longus 
hallucis, (&) the flexor group, including the tibialis posterior, flexor 
longus digitorum, and the flexor longus hallucis , (c) abductor group, in- 
cluding the peroneus longus, peroneus brevis, and peroneus tertius , (d) 
calf muscles, including the gastrocnemius, soleus, and plantaris The 
tibia and fibula are connected by (o) the anterior and posterior superior 
tibio-fibular ligaments, (&) the interosseous membrane, (c) the anterior 
and posterior interosseous ligaments The main nerves to be considered 
are three, the internal popliteal nerve, the anterior tibial nerve, and the 
musculocutaneous nerve, the two latter being branches of the external 
popliteal nerve The internal popliteal nerve supplies the gastrocnemius,' 
soleus, plantaris, and popliteus, and gives rise to the posterior tibial nerve 
The latter extends downward m a sheath shared by the posterior vessels, 
between the superficial and deep muscles of the posterior portion of the 
leg The posterior tibial nerve supplies the tibialis posticus, the soleus, 
the flexor longus hallucis, and the flexor longus digitorum ® The anterior 
tibial nerve, which arises from the external popliteal nerve, originates 
below the head of the fibula in the interval between the peroneus longus 
and the fibula After winding externally around the head of the fibula, 
beneath the peroneus longus, extensor propnus hallucis and the extensor 
longus digitorum it reaches the anterior aspect of the leg Lying on the 
anterior surface of the interosseous membrane, it joins the anterior tibial 
vessels 8 to 12 cm below its origin and accompanies these vessels down the 
leg as far as the ankle It supplies the tibialis anticus, the extensor longus 
digitorum, the extensor propnus hallucis, and the peroneus tertius The 
musculocutaneous nerve continues the course and direction of the exter- 
nal popliteal Descending through the leg in a fascial tube in the septum 
between the peroneal muscles and the extensor longus digitorum, it 
becomes superficial by piercing the deep fascia anterior to the fibula 
in the lower third of the leg It supplies the peroneus longus and the 
peroneus brevis 

There are three mam arteries, the anterior tibial, the posterior tibial, 
and the peroneal arteries The line of the anterior tibial artery may be 
taken just internal to the head of the fibula to a point on the front of the 
ankle midway between the malleoli The anterior tibial artery pierces the 
interosseous membrane, but the anterior tibial nerve winds around the 
head of the fibula and joins the artery 5 to 7 cm or more down its outer 
side The line of the posterior tibial artery is from the middle of the 
popliteal space to the middle of the line joining the internal malleolus 
and the internal tuberosity of the calcaneus The peroneal artery is 
given off from the posterior tibial 2 5 cm below the edge of the popliteus 
muscle It follows the inner edge of the fibula beneath or in the fibres 
of origin of the flexor longus hallucis 

Davis ^ calls attention to the fact that when the fibula is broken above 


* Piersol " Anatomy ” 
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its lower fourth, there is usually little displacement because the attached 
muscles hold it in place In a fracture of the tibia, the displacement of 
the lower fragment is backward, upward, and slightly outward It is 
produced mainly by the muscles of the calf pulling on the tendo calcaneus 
(Achilles) The upper fragment is pulled forward by the quadriceps femons 
There are no laws governing gunshot fractures The types or vane- 



Pic I — Incomplete Fic 2 — ^Incomplete fracture of the tibia illus- 

fracture of the tibia, bone trating a bone wound at a, and extensive 

wound type deep antero- fissunng 

posterior groove 

ties of damage which may be caused to the bone are innumerable The 
injuries vary according to the type of missile, its velocity, and its direc- 
tion in relation to the bones An excellent general classification is that of 
Frost, ^ who, in his excellent paper on compound diaphyseal fractures, 
divides them into I Contusions (lesions essentially periosteal) 2 Incom- 
plete fractures, consisting of (o) grooves, (&) fissures, (c) penetrations, 
(d) perforations 3 Complete fractures 

Considering the tibia and fibula as a group, there is the natural 
further classification of fractures of both bones and either of the two 
bones separately Frost has shown an example in his article of an X-ray 
Frost, Harold Military Surgeon, March, 1918 
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demonstrating a contusion of bone, but the X-ray m question would be 
classed by the writer as a " bone wound,” a subdivision of incomplete 
fractures Moreover, it does not seem possible to admit of contusions 
being shown m the X-ray, and for the sake of classification, it will be 
considered that all gunshot lesions of bone that are visible on the X-ray 
plate must necessanly fall under either incomplete or complete fractures 



fracture of the tibia, of the Fig 4 — Complete frac- Fig S — Complete fracture 

fissure type, extending into ture ofjthe tibia Perfo- of the tibia with consider- 

the knee-joint ratingjtype 1 able comminution 


Fig I shows an example of the " bone wound ” type of fracture It is an incom- 
plete fracture which takes the form of a deep antero-posterior groove (Case Favier, 
Theophile, 269th Inf , French Army Wounded May 23, 1917 Removal of bone frag- 
ments on the same day Admitted to American Red Cross Military Hospital No 2, 
June 10, 1917, with a circular plaster cast having a window Discharged October 16, 
1917 ) Fig 2 illustrates two types of incomplete fracture, as it shows a small bone 
wound at (a) in the lateral view, and also an extensive fissured fracture, which does not, 
however, involve the entire shaft and thus cause a complete fracture (Case Frye, 
Horace F, Corporal, 6th Marines Wounded October 7, 1918 Debridement done at 
front-line hospital Admitted to American Red Cross Military Hospital No 2 October 
9, 1918 The leg was put m a posterior gutter splint and was not suspended There was 
beginning union 15 days after wounding and consolidation at 22 days No traction 
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Evacuated as Class “C” 43 days after his injury ) Fig 3 shows an incomplete frac- 
ture of the fissure type which extends into the knee-joint (Case Walsh, William J, 
Corporal, 307th Inf Wounded September 2, 1918 Diagnosis Gunshot wound of left 
knee-joint with compound fracture of the head of the left tibia Admitted to American 
Red Cross Military Hospital No 2 September 6, 1918 Evacuated September 8, 1918 ) 
It must be remembered that, as all gunshot fractures are compound, in those which 
communicate with the knee-joint the latter is almost sure to be involved An incomplete 



Fig 7 — Complete fracture Fig 8 — Complete frac Fic 9 — Complete frac- 

of the tibia and fibula with ture of tibia and fibula ture of the tibia with con- 

comminution from whichlthe bone frag siderable loss of substance 

ments haveibeenjremoved Drawing made from an 
at operation X-ray taken three days 

after operation 

fracture of the penetration type has been described as one m which the missile enters the 
bone but does not leave it Fig 4 shows a complete fracture of the tibia of the per- 
forating type (Case Parker, Kirke, Corporal, i2Sth Inf Wounded August 29, 1918 
Machine-gun bullet Clean “ through and through ” wound No operation Suspended 
m Hodgens splint with traction by Sinclair skate Beginning union 14 days after 
injury Patient walking with a cane 35 days after injury ) Fig 5 is a stage beyond 
Fig 4 and shows complete fracture of the tibia with considerable comminution (Case 
Turner, Benjamin R, private, sth Marines Wounded June S, 1918 Evacuated July 8, 
1918) Fig 6 shows a similar fracture but nearer the head of the tibia (Case 
Raczynski, Louis, private, 127th Inf Admitted to American Red Cross Military Hos- 
pital No 2 on August 8, 1918, from Field Hospital No 127 Evacuated August 9, 1918, 
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to Base Hospital No 6 ) Fig ^ shows a typical smashing complete fracture of the 
tibia and fibula (Case Rettmger, Jonas A , private, 305th Inf Wounded September 4, 
1918 Admitted to American Red Cross Military Hospital No 2 September 6, 1918 
X-ray and debridement on admission Evacuated September 8, 1918 ) Fig 8 shows a 
complete fracture of the tibia and fibula from which the bone fragments have been 
removed (Case Jarvis, Daniel, private, iith Inf Wounded October 20, 1918 De- 
bridement and removal of bone fragments at Mobile Hospital No 5 Admitted to Amen- 




Fic II — Complete frac- 
ture of the fibula with 
extensive comminution 


can Red Cross Military Hospital No 2 October 27, 1918 Suspended in a Hodgens splint 
Beginning union 26 days after wounding Evacuated as Class " D ” 30 days after 
injury with very little union and with the wound still discharging ) Fig 9 is a good 
example of a gunshot fracture with extensive loss of substance (Case Palmer, 
Earl H , 2nd Engineers Wounded June 7, 1918 Admitted toi American Red Cross 
Military Hospital No 2 June 8, 1918 Operation the same day Date of the X-ray 
from which this drawing was made, June ii, 1918 Evacuated July 19, 1918 ) Fig 10 
shows a gunshot fracture of the fibula with 4 cm loss of substance (Case Bailey, 
Samuel, private, 311th Inf Wounded October 25, 1918 Admitted to American Red 
Cross Military Hospital No 2 October 29, 1918 No operation Discharged as Class 
“D” November 4, 1918) Fig ii shows a fracture of the fibula with extensive com- 
minution (Case Boyer, Edgar L, 143rd Inf Wounded October 17, 1918 Machme- 
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gun bullet No operation Admitted to American Red Cross Military Hospital No 5 
October 21, 1918, where he remained until November 26, 1918, when he was transferred 
to American Red Cross Military Hospital No 2 Patient is able to walk with a cane 
on January 9, 1919 ) Fig 12 shows a fracture of the fibula with loss of substance 
(Case Thornton, George, private, 107th Field Artillery Admitted to American Red 
Cross Military Hospital No 2 on September i, 1918, from Evacuation Hospital No 4 
Discharged September s, 1918, to Blois ) In Fig 13 there is a comminuted fracture of 
the fibula, upper third (Case Pt Merlog) We have the record of one case of 
giunshot fracture of both fibute (Case Powell, Clyde R , private, 109th Inf Wounded 
September 16, 1918 X-ray examination shows about 3 S cm loss of substance in both 
fibula Wounds practically healed on November 18, 1918 ) Another case shows frac- 
tures of tibia (Case Cruickshank, Lewis F, private, 125th Inf Admitted to 
American Red Cross Military Hospital No 2 September 2, 1918, from Evacuation Hos- 
pital No 5 Antero-posterior X-ray plates of both tibia show oblique fractures of the 
middle third in good position ) 

Treatment — ^The principles of first-aid in the gunshot fractures of the 
tibia and fibula are the same as in those of other fractures The first 
consideration is the control of hemorrhage, by tourniquet, pressure in or 
above the wound, or clamping of the vessels, according to the facilities 
The danger of leaving a tourniquet on too long (a good rule is not 
longer than half an hour) has so often been demonstrated that it is un- 
necessary to do more than mention it Of next importance is the im- 
mobilization of the fracture This is not a very difficult problem in the case 
of the tibia and fibula The most satisfactory arrangement is the Thomas 
splint with traction applied in such a manner as will not unduly constrict 
the ankle, as a well-padded gaiter, bandaged on, or a double loop or 
hitch In the absence of a Thomas splint the fractures of the tibia and 
fibula may very satisfactorily be immobilized in some form of postenor 
splint, as the posterior wire splint, the tin “ gutter ” splint, or the wire 
Cabot splint A long enough splint should be used so that it extends well 
above the knee-joint A liberal application of iodine in the wound and 
about Its edges, as an antiseptic, seems to be above reproach The first- 
aid IS completed with the addition of a sterile gauze dressing, and a pro- 
phylactic injection of tetanus antitoxin 

After the first-aid treatment, the patient should be evacuated as 
rapidly as possible to a field, evacuation, or mobile hospital for operative 
treatment Before any operation is attempted, it is of the utmost im- 
portance that the patient shall have recovered from shock If such is not 
the case, all efforts should first be made to revive the patient The usual 
methods of operation on war wounds are applicable to fractures of the 
tibia and fibula A careful debridement of the wound, with the com- 
plete removal of all foreign bodies, pieces of clothing, necrotic and ragged 
tissues should be practiced Effort should be made to preserve as much 
as IS possible of the periosteum, and bone fragments with periosteal at- 
tachment should not be removed The best disposition to make of bone 
fragments without periosteal attachment is a matter which still permits 
some debate By the majority of surgeons they are considered as foreign 
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Fir 12 — Complete fracture of the fibula with loss of substance 




Fir 13 — Complete fracture of the upper third of the fibula with co mmmution 
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bodies and accordingly removed Should the leg already have become 
infected by the organisms of gas gangrene, a much wider debridement 
or muscle excision will be necessary or even the amputation of the limb 
The debridements must be carefully done with avoidance of injury to the 
nerves and the larger vessels It is especially desirable to preserve the 
posterior tibial artery The wound is left wide open and lightly packed 
with dry gauze The early employment of Dakin solution is to 
be recommended 

After the patient has arrived at the base hospital or such other hos- 
pital where he is liable to remain for some time, measures for the further 
treatment of the fracture should at once be instituted For gunshot 
fractures of both the tibia and fibula, or for the tibia alone, treatment by 
suspension and traction is the method of choice In fractures of the 
fibula alone, immobilization in metal or moulded plaster splints is suffi- 
cient A Balkan frame with the trolley pulley block is the most conveni- 
ent manner of suspending the splint Of the latter, several have been 
employed, viz , the Hodgens, the Blake, the full and half ring Thomas 
The author prefers the half ring Thomas splint (bent at the knee to 
about 140 degrees), for by using it in connection with the double pulley 
system, to be described later, counter traction may be established with- 
out the necessity of the inconvenient upper traction rope which crosses 
the patient’s face The leg is supported in the splint by the well-known 
bands fastened by clips Some of these bands may be removed to facili- 
tate the dressing By adjustment of the bands in accordance with the 
information given by the portable X-ray machine, the proper antero- 
posterior alignment may be obtained 

The method of applying the traction must be such as to best fulfill the 
following conditions ( i ) The attachment must be low down on the foot, so 
as to avoid wounds of the soft parts which may extend down that far (2) 
The attachment must be such as not to constrict the foot or ankle (3) 
It must not be painful (4) It must be capable of maintaining such out- 
ward rotation, dorsal flexion, and inversion of the foot as is desired (5) It 
must not slip or become disarranged while in use Several devices have 
been evolved to overcome these obstacles By far the most satisfactory 
instrument, in the opinion of the writer, is the “ skate ” devised by Major 
M Sinclair, R A M C This skate has been described by Colonel Blake 
and his associate, Captain Bulkley," as follows “ It consists of a block of 
wood a little longer than the foot and very slightly wider, m the free 
edge of which are cut about ten notches Its centre contains a longi- 
tudinal slit through which passes a bolt provided with a thumb nut on 
the exposed side The side of the board toward the foot is padded with 
cotton and covered with gauze The transverse bar shown in the draw- 

‘ Blake, Col Jos A, and Bulkley, Captain Kenneth “Treatment of Fractures of 
the Extremities by Means of Suspension and Traction” Surgery, Gynecology and 
Obstetrics, March, 1918 
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ing IS a piece of iron 5 millimetres thick, 2 centimetres wide, and 15 centi- 
metres long, with a hole at the centre and at each end With glue 8 or 10 
narrow tapes are pasted along each side of the foot, each tape having 
previously had attached at the end toward the sole a small curtain ring 
The bands over the dorsUm of the foot do not meet in the midline, but 
leave a free area to prevent constnction and interference with the cir- 
culation The foot IS fastened to the board by lacing the rings on each 
side to each other on the under surface of the board The apparatus 
forms practically a ball-and-socket joint for the control of the position of 
the foot The lower free edge of the transverse metal bar rests on the 



Fig 14 End view of Fig rs —Lateral view of Sinclair skate and pulley showing method of 
Sinclair skate showing secunng proper amount of dorsal flexion of the foot by adjusting the transverse 
manner of secunng out- bar further up or down the skate as desired and also showing method of at- 
ward rotation of the foot taching the pulley 

by adjustment of the trans- 
verse bar 

parallel bars of the (Hodgens) splint and maintains the position of the 
foot in the position in which it is placed To elevate or depress the foot 
as a whole (correct anterior or posterior angulation at the site of the 
fracture), the wooden block is slipped upward or downward on the 
transverse bar, and the thumb screw tightened To abduct or adduct 
the toes (rotate the lower fragment inward or outward) the block is 
rotated on the transverse bar and there fixed To evert or invert the 
foot as a whole (correct lateral angulation at the site of fracture) the cord 
leading from one extremity or the other of the transverse bar is short- 
ened The ‘ skate ’ is especially useful in very low fractures of both 
bones and in fractures involving the ankle-joint ’’ In Figs 14 and 15 the 
leading features of the proper application of the Sinclair skate may 
readily be seen Fig 14 shows how outward or inward rotation of the 
foot may be secured by adjustment of the transverse bar, the foot in this 
figure being shown in the most usual position, that of slight outward 
rotation Fig 15 shows the necessity of placing the transverse bar far 
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Fig i6 — Typical example of X-ray of the leg suspended in the splint taken by the portable X ray 
machine The outlines of the fracture are readily made out The Carrel tubes in the wound ma> easily 
be identified as well as the side of the splint with the clamps which are used to attach the supporting bands 




Fig 17 — Same fracture as that shown in Fig 16 but taken one"month later and without the splint The 
small foreign bodies were left in place and seemed to exert no deleterious influence on the progress of the healing 




Pig iS — C omplete fracture of the upper third of the tibia showing different stages of callus formation 
In A IS depicted the amount of callus formation at fifty-si'c days after wounding, and in B the callus 
formation at eighty-four days after wounding A small sequestrum may be seen on the mesial side in 
both drawings This was removed in the course of a dressing 






Fig 19 — Complete fracture of the tibia and fibula with different stages of callus formation I repre 
sents the condition sixty one days after wounding and B one hundred fifty one days after wounding At 
one hundred fifty five days after operation a sequestrum was removed from the inner border of the tibia 
and a portion of the fibula around the old injury was removed Patient was discharged forty one da\ s later 
that IS one hundred and ninet> six days after wounding 




Fig 21 — Gunshot ^ound of the left leg with compound fracture of the tibia showing the application of 
the Delbet ambulatory plaster of Pans splint xt will be noted that the lateral splints are extended below 

the inferior collar almost to the floor 



Fig 22 — Shortening of the tendo Achilhs due to traction which was applied in such a manner that the 
foot was held in an inadequate degree of dorsal flexion It will be noted that owing to the shortening of 
this left tendon it is not possible to touch the left heel to the floor when both heels are abreast 




Fig 23 — Shortening of the left tendo Achillis due to faulty application of traction It will be noted that 
in order to oppose the entire plantar surface of the foot to the floor it is necessary to advance the foot 
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enough back toward the heel to secure the proper amount of dorsal 
flexion of the foot 

The kind of glue used in fastening the bands to the foot is a matter 
of considerable importance The most satisfactory seems to be that de- 
scribed by Major M Sinclair ° 

By attaching the pulley to the skate rather than to a cross bar on the 
frame, and by attaching the end of the rope to the splint rather than to 
the skate directly, m the manner shown m the figures, it is possible, with 
a single traction weight at the foot of the bed, to exert a pull on the foot 
of twice the weight, owing to the mechanical advantage of the pulley, 
and a pull equal to once the weight on the splint itself and in the opposite 
direction , that is, forcing the ring of the Thomas splint firmly against the 
buttock By this pressure and the pull of the cross bands against the 
thighs, the requisite counter traction is secured without the disadvantage 
of a counter traction rope attached to the upper end of the splint and 
crossing in front of the patient’s face to the upper opposite end of 
the frame 

Another method of applying traction is by means of a gaiter which 
laces up the front The tendency to the foimation of pressure sores on 
the dorsum of the foot and at the tendo Achillis, and the inability to 
secure the proper position of the foot, obviously are the disadvantages of 
this method, and moreover, it is necessary to supplement it by a foot 
suspension Should it become necessary to employ a gaiter, it should be 
well padded underneath and bandaged securely to the foot Where the 
wound is high enough on the leg, it may in some cases be possible to 
secure traction by bands glued to the sides of the calf or by adhesive 
strips This method has the same disadvantage of inability to secure the 


® Major M Sinclair, R A M C, has supplied us with the following guide as to 
the preparation and use of the glue 
Test for the glue 

Place 4 oz of glue in 4 lbs of cold water and leave in a cool place for twelve hours 
If dissolved bad 

If coherent and gelatinous weighing 8 oz good 

If coherent and gelatinous weighing 16 oz very good 

If coherent and gelatinous weighing ao oz excellent 

The following ts the formula 

Very good glue SO parts 

Water S® parts 

Glycerine, or glucose calcium chloride 4 or 0 parts 

Menthol i 

Soak for twelve hours and then melt on a water bath Neutralize to litmus with sodium hydrate as 

commercial glue at times contains free hydrochloric acid Add 4 parts m suntmer, and 6 parts in winter, 
of glycerine or glucose calcium chloride and I part menthol Frequent heating evaporates the water, which 
should be added from time to time When reheated many tiroes, adhesive power is lost 

Techntc (i) The skin is not shaved 

(2) Wash the skin with soap and hot water, which contains about 4 drams of washing soda to the 
pint, to convert the oil of the skin into soap, as glue will not adhere to a greasy surface 

(3) Dry the skin 

(4) Apply the warm glue evenly, brushing all the hairs of the limb in an upward direction 

(5) Keep a tension on the gauze all the time Bring it quickly but carefully into contact with the limb 
(inner and outer surface), and apply a neatly and loosely woven bandage starting a hands-breadth above 
the malleoli up to the knee joint (in case of fracture of the femur) 

(6) When dr> apply traction 

Note — The adhesive can be made waterproof with a 2 per cent solution of potassium bichromate 
applied in the dark and then exposed to the light, or by means of formalin 

(7) The extension must always be verj carefully applied, whether with Maw’s elastic cotton net or 
with gauze 

(8) The extension must be changed at once if the patient complains of a tickling or burning sensation 
under it but it generally requires changing about the tenth, twentieth, and fortieth da> s 
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proper position of the foot A fourth method, the Finochetto’s band, 
seems to be even less advisable In this method the traction is secured 
by means of a thin metal band which is passed above the os calcis and 
behind the tendo' Achillis The chief advantage of this arrangement is 
the readiness with which dorsal flexion is secured But it possesses no 
advantages which are not possessed by the Sinclair skate, and in addition 
it exposes the patient to the risk of another portal of infection 

The amount of traction to be used is determined by the position of the 
fragments as shown m the X-ray Fig i6 shows a typical portable 
X-ray of the leg in a splint with Carrel tubes in the wound Fig 17 
shows the same leg one month later It is well to start with about 12 
pounds in fractures of both bones and to reduce this amount as reduction 
of the fracture is effected A smaller amount of weight is required when 
only the tibia is fractured When the double pulley system of traction is 
employed, a weight equal to one-half the desired pull is used 

The position of the fragments is further altered and corrected by 
appropriate manipulation of the supporting bands of the splint For 
posterior sagging in the fracture the bands in this region are tightened , 
for anterior bowing they are loosened If traction alone does not 
secure the desired alignment, the bands on one side of the fracture may 
be tightened and those on the other side of the fracture may be loosened, 
as necessary To facilitate access to the wound in dressing it, that band 
which IS opposite the wound is removed If there is a tendency to sag- 
ging at the fracture at the time the dressing is done because of the 
removal of the band, a small sterile band may previously have been 
placed next to the wound, which band is kept loose except at the times 
of the dressings, Avhen it supports the fracture Where the wound is large 
and there is considerable discharge, the best material of which to con- 
struct the bands is a rubberized fabric which is non-elastic, waterproof, 
and may readily be cleaned Such bands may contain perforations and 
are best fastened to the splint by means of metal spring clips Where it 
IS unnecessary to change the bands frequently, flannel ones may be used 
and these are best fastened to the splint by safety pins A convenient 
arrangement is to make the band long enough to reach from one side of 
the splint to the other and back again, in which case it will be necessary 
to fasten it only on one side 

The treatment of the soft parts is in itself a very wide field and one 
meriting the most careful consideration and study Even assuming that 
the wound has been properly and thoroughly debrided at the time of the 
operation, it is necessary to be constantly on watch for the formation of 
pus pockets With the foot held at right angles to the axis of the leg, as 
is the best position, a slight tension is exerted on the tendo Achillis and 
from there in turn upon the gastrocnemius and the soleus A drainage 
tract that passes between the fibres of these muscles seems to be espe- 
cially liable to have its sides approximate and cut off the exit for the pus 
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Leaving a wide rubber drainage tube in such a tract for longer than 
forty-eight hours invites the danger of eroding a vessel wall and causing 
a severe hemorrhage It may be necessary from time to time to enlarge 
the narrowing orifice of the tract by spreading a clamp in it In all 
deep sinuses which have a tendency to pocket, it is most advisable to 
irrigate it daily with warm saline solution by means of a catheter attached 
to an irrigating can 

Irrigation of the wound by Dakin’s fluid by the method of Carrel has 
produced very good results Even where no secondary suture is contem- 
plated, this method of treatment cleans up the wound very quickly The 
muscle tissue takes on the well-known bright red appearance, and all 
particles of necrotic tissue disappear As long as there is bone presenting 
in the wound it seems inadvisable to attempt a secondary suture even 
though the bacteriological reports are satisfactory When the wounds 
become shallow and are cleanly granulating, the success attendant upon 
drawing the skin edges together by means of adhesive straps is very 
remarkable Wounds 5 by 12 cm or smaller are far more simply treated 
by this method and with less inconvenience to the patient and with less 
trouble to the surgeon 

There are no set rules for the length of time that the leg is to be sus- 
pended In general, it may be said that the leg should not be taken down 
until the union is firm In cases where it is particularly desirable to get 
the patient up and around in a wheel chair, a properly shaped and padded 
posterior wire splint may be put on even if the union is not quite stiff 
enough to warrant discarding all splints The methods of testing the 
extent of union are two, manipulation and the X-ray In the former, the 
leg must be lifted free of the splint, and grasped on either side of the 
fracture By gentle motion it is endeavored then to find out how much, 
if any, motion there is at the site of the fracture, how readily this motion 
may be elicited, and how painful it is A very simple test is to grasp the 
leg by the ankle and gently lift it out of the splint Examinations made 
by the portable X-ray machine, or better, stereoscopic X-ray plates, will 
give a very good conception of the extent of callus formation, but in a 
last analysis, the best test for the strength of the leg is the clinical one 

Figs 18 and 19 are reproductions of drawings made from X-ray plates and show 
the progress of callus formation during one month (Rice) and three months (Cathery), 
respectively (Cases Fig 18 Rice, Willard, private, 23rd Inf Admitted to American 
Red Cross Military Hospital No 2 on November 26, 1918, 54 days after wounding 
Complete fracture of upper third of right tibia In “ A ” is depicted the amount of 
callus formation in the fracture at 56 days after wounding, and in “ B ” the callus at 
84 days after wounding A small sequestrum may be seen on the mesial side m both 
drawings This was removed m the course of a dressing Patient evacuated January 10, 
1919 Fig 19 Cathery, Antoine, 215 Reg dTnf 15 Cie , French Army The patient 
was wounded on August 16, 1917, and admitted to American Red Cross Military 
Hospital No 2 on September 10, 1917 On admission a tube was found inserted antero- 
posterior ly through the lateral aspect of the lower left leg just above the joint X-ray 
examination at this time showed a comminuted fracture of the tibia and fibula with 
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several loose fragments m the soft tissues on the external aspect The leg was sus- 
pended m a Hodgens splint and traction was applied by a Sinclair skate There was 
beginning union in the fracture 37 days after wounding and consolidation at 57 days 
Following this the convalescence was somewhat prolonged At 64 days the leg was 
put m a plaster cast and at 87 days the cast was removed and the patient instructed 
to walk without support At 94 days after the injury all wounds were healed, save 
for a scab At 97 and 135 days sequestrectomies were done On January 18, 1918, one 
sequestrum was removed from the inner border of the tibia and also a portion of the 
fibula about the old injury (Col Blake ) The patient was discharged on February 28, 
1918, 196 days after wounding "A" represents the condition 61 days after wounding 
and “ B ” 151 days after wounding ) Fig 20 is an illustration of callus formation in 
a fracture of the fibula (Case Lynch, Donald B , mechanic, i68th Inf Admitted to 
American Red Cross Military Hospital No 2 on November 26, 1918, from American 
Red Cross Military Hospital No 5 Evacuated January 10, 1919 ) 

Naturally, the time for repair depends entirely upon the extent of 
bone injury A “ through and through ” machine-gun bullet wound in 
which the bone is merely fissured, and in which it is unnecessary to per- 
form a debridement, will unite very quickly On the other hand, where 
there is extensive loss of substance, and a large suppurating wound, the 
time required may be very great Tables A and B well illustrate this 
variation in time They also demonstrate the difficulty there has been to 
obtain consistent and complete records It is of interest to note in 
Table A that the average length of time after wounding before the cases 


TABLE A 

18 Selected Cases of Gunshot Fractures of the Tibia 
(Cases in which the records were the most complete ) 


Days after 
injury re- 
ceived at 

A R C M H 
No 2 

Type of 
splint on 
arrival 

Type of 
splint used 
for suspension 

Type of 
traction 

Beginning 
union at 
(days) 

Consolidation 

(days) 

No days 
treated at 
ARCMH 
No 3 

I 

Gutter 

Hodgens 

Skate 

14 

35 

35 

8 


Hodgens 

Stnps to leg 



55 

2 

J^r Thomas 

Hodgens 

Boot 



26 

3 

Postenor 

Postenor 




37 


Wire 

splint 





2 

Wire 

Hodgens 




22 

2 

Wire 

Thomas 

Skate 



38 

2 

Wire 

Hodgens 


15 


20 

I 

Gutter 

Hodgens 

Skate 


43 

68 

7 

Posterior 

Hodgens 


25 


30 


Wire 






I 

Gutter 

Hodgens 




38 

3 

Postenor 

Hodgens 


23 


24 


Wire 






3 

Postenor 

Hodgens 


16 

23 

31 


Wire 






2 


Hodgens 




50 

4 

J^r Thomas 

Thomas 

Skate 

31 


59 

I 

Wire 

Hodgens 




41 

3 

Wire 

Hodgens 

Skate 

45 


69 

3 



Skate 



50 

2 

Postenor 

Posterior 


15 

22 

43 


Wire 

gutter 





Av 2 7 
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TABLE B 


14 Selected Cases of Gunshot Fractures of the Tibia and Fibula (Both Bones) 
(Cases in winch the records were the most complete ) 


Days after 
injury re- 
ceived at 
ARCMH 
No 2 

Type of 
splint on 
arrival 

Type of 
splint used 
for suspension 

Type of 
traction 

Beginning 
union at 
(days) 

Consolidation 

(days) 

No days 
treated at 
ARCMH 
No 2 

4 

Thomas 

Thomas 

Skate 



31 

5 

Thomas 

Hodgens 


36 


36 

6 ' 

Thomas 



30 

52 

59 

5 

Thomas 

Blake 




20 

4 

Thomas 

Hodgens 

Skate 



23 

3 


Hodgens 

Anklet 



71 

2 


Blake 

Skate 

48 


72 

4 

Wire 

Hodgens 

Skate 



22 

3 

Thomas 

Hodgens 

Skate 



30 

6 

Thomas 

Thomas 

Skate 



26 

3 

Thomas 

Thomas 

Skate 



18 

4 

Thomas 

Thomas 

Skate 



17 

7 

Thomas 

Hodgens 

Strips to leg 



SI 

4 

Thomas 

Hodgens 

Boot 

50 


67 

Av 4 2 








in this series were received at American Red Cross Military Hospital 
No 2 was 2 7 days, with variations from one to eight In Table B, of 
fractures of both bones of the leg, the corresponding average was 42 
days The table also shows that the Hodgens was the splint most fre- 
quently used for suspension, and that the Sinclair skate was the device 
most frequently employed in the application of traction 

After there is firm fibrous union in the fracture, consolidation may be 
hastened by the application of the moulded plaster splint of Delbet 
Some skill is prei equisite to the putting on of these splints The essen- 
tial feature of their construction lies in two lateral splint bridges which 
connect firm collars just above the malleoli and below the tuberosity of 
the tibia and the head of the fibula These collars must be snugly ap- 
proximated to the skin, which previously has been protected with vase- 
line With a successful splint of this type the patient may walk without 
pain or injury at the site of the fracture, for the weight of the body is 
transmitted directly from the malleoli to the head of the tibia and fibula 
by means of the lateral splints The very small amount of weight that is 
put on the fracture seems to accelerate the new bone formation With 
this type of splint it is important that the leg be carefully observed for 
symptoms of pressure on the anterior tibial nerve at the head of the 
fibula (foot drop) Fig 21 illustrates a Delbet splint 

Motion in the joints should be initiated as soon as possible With 
most of the devices in which the traction is applied to the foot, it is not 
possible to get a great amount of motion at the ankle-joint while there 
IS traction on the leg As soon as there is union, passive, and, particu- 
larly, active motion, and massage must be started at once Gunshot frac- 
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tures of the tibia and fibula are far less difficult to treat than those of the 
femur, and the results are generally excellent However, it is important 
to bear in mind during the treatment that a cause of functional disability 
IS the failure to preserve the proper axis for weight bearing and the 
lateral tilting of the ankle ^ As soon as there is consolidation, it is im- 
portant to get the patient out of bed and up m a wheel chair or walking 
on crutches He should be encouraged to eat heartily and to be out of 
doors as much as possible 

ComplicaUons and Sequela — Of first importance as a complication of 
gunshot fractures of the tibia and fibula must be placed gas gangrene 
Practically all the war wounds are contaminated with the organisms of 
gas gangrene at the time of the injury Gas gangrene may develop in 
cases where there has been too great a delay between the wounding and 
the operation, and in cases where the original debridement was inade- 
quately performed However, a wound that has been properly debnded 
may be so tightly bandaged that there is insufficient opportunity for gas 
drainage from the tissues adjacent to it In such a contingency, a case 
of clinical gas gangrene may develop which otherwise would never have 
appeared We should be on guard for the development of gas gangrene 
not only in cases which have not already been operated upon, but also m 
wounds that have been operated While a fully developed case of gas 
gangrene presents a very typical picture, the early diagnosis of this in- 
fection is by no means easy The factors of chief importance are the 
history of a recent wound, swelling of the leg, tympanitic note on percus- 
sion of the leg, the increase in the pulse rate, the odor of the wound, the 
maintained intelligence of the patient, the tense elastic resistance of the 
leg on palpation, and occasionally the X-ray plate ® 

The most successful treatment of gas gangrene is surgical and varies 
according to the extent of the involvement With circumscribed and 
local infections, a muscle debridement or excision may suffice Where 
the gas has ruptured the muscle sheaths and has spread throughout the 
limb, the only hope lies in immediate amputation The therapeutic use 
of serums has not gpven encouraging results with us, though it must be 
admitted that it was often not tned until surgical measures were despaired of 

Sequestra are one of the most common complications of gunshot 
fractures of the tibia and fibula, and they arise either from fragments of 
bone that were not removed at the original operation, and have died 
owing to their isolation from blood supply, or from ends of bone that 
have died because of the impairment or removal of their supply of nutri- 
tion The diagnosis of sequestra is most accurately made by means of 
stereoscopic X-ray plates In these, the fragment of dead bone is con- 
spicuous by the denser shadow which it casts (see Fig i8, inner margin) 

’ Dachtler, H W American Journal of Rontgenology, October, 1918 

* Christopher, Frederick “ The Early Diagnosis of Gas Gangrene ” Journal of the 
^wencQH Medical Association, February 8, 1918 
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The stereoscopic effect gives us very definite information as to whether 
the sequestrum is anterior or posterior Other evidence as to the exist- 
ence of sequestra are persistent discharging sinuses, or delayed union 
Not infrequently a sequestrum is found during a dressing and may be 
removed by a hssmostat It may be added that in such a case it is 
advisable to give as a routine looo units of tetanus antitoxin {vide Gov- 
ernment memorandum) Generally the removal of sequestra requires a 
geneial anaesthetic and an operative enlargement of the wound so that the 
fracture and the sequestrum are m full view before an attempt is made 
to remove the latter A sequestrectomy may prove to be a very difficult 
and tedious operation, and great care should be exercised m the perform- 
ance of It Occasionally the bone may be refractured in the course of 
such an operation, and in such cases of fracture of the callus, the rapidity 
with which union recurs is surprising 

The knee-joint may be involved by progressive infection from wounds 
adjacent to it Or it may be involved directly in the cases of fissured 
fractures which enter into the capsule (see Fig 3) Or again, the knee- 
joint may accidentally become infected through operative procedures 
In all cases knee-joint infections, especially those due to the haemolytic 
streptococcus, are most unwelcome and dangerous sequelae Sufficient 
drainage of such a joint may exist through the communication to the 
wound, but frequently it is necessary to make lateral slits in the capsule 
for further drainage, and, in extreme cases, amputation at or above the 
knee-joint must be resorted to 

Abscesses of bone (an abscess of bone is shown in Fig 18) and muscle 
are generally not alarming complications and readily may be diagnosed 
and treated Gently exploring the recesses of the wound with a Kelly 
clamp will often locate pus pockets which have been suspected owing 
to a nse in the temperature curve 

Delayed union and non-union are not very frequent complications in 
the gunshot fractures of the tibia and fibula These may be due to 
sequestrum formation, in which case the remedy is the operative removaJl 
of the sequestrum or sequestra, they may be due to foreign bodies, 
where, as in the case of sequestra, the treatment is the removal; they 
may be due to the interposition of muscle between the fragments, where 
surgical treatment again becomes necessary Extensive loss of sub- 
stance IS often difficult to cope with and it requires long continued 
treatment to bridge the gap by new bone formation Generally speak- 
ing, It IS unwise to attempt bone grafts or bone splints until the wounds 
have completely healed However, it may be said that a septic field is 
not positive assurance of the failure of a healthy bone transplant Osteo- 
myelitis IS an infrequent, but may be a very serious complication Its 
treatment is the operative removal of the infected bone, and, in the more 
serious cases, amputation It seems to occur less frequently in the tibia 
and fibula than in the femur Faulty position is generally the result of 
G 81 



FREDERICK CHRISTOPHER 

the neglect o£ the points of treatment outlined above, but m the event of 
Its occurrence to such an extent as to cause functional disability, refrac- 
ture IS occasionally advisable 

Plantar flexion is a very annoying and inexcusable complication It 
IS caused by fixation of the foot in the splint in insufficient dorsal flexion, 
which causes a temporary shortening of the tendo Achillis and the 
muscles attached to it When the patient is able to bear his weight on 
the fracture, he finds that, with the leg straight down, the ball of the foot 
only touches the floor (see Figs 22 and 23, Pvt N Bosson, French Army, 
FCC Tibia, seventy-fourth day), and efforts to press the heel down to the 
floor are quite painful The treatment of this condition is massage and 
persistent employment of exercises which tend to stretch the tendo 
Achillis and its attached muscles At the time of the original injurj'' or 
at a succeeding operation, one of the main nerve trunks may have been 
injured, which one being readily ascertained by a study of the type of 
paralysis If the motor function is not improved or recovered by three 
or four months after the injury, and the wound is entirely healed, a 
neurorrhaphy is indicated Stiff joints, except those due to infection, 
are generally of very temporary duration and most always yield quickly 
to massage The presence of blisters is to be suspected when the patient 
complains of a tickling or burning sensation under the glued straps The 
skin should at once be inspected m such a case, and in the event of 
blisters being present, another type of traction should temporarily 
be substituted 

The writer wishes to express his thanks to Colonel Joseph A Blake, 
M C , Chief Consultant in Surgery for the District of Pans, whose teach- 
ings have furnished the mateiial for this paper, to Major Kenneth Tay- 
lor, M C , Commanding American Red Cross Military Hospital No 2, 
for his helpful criticism, and to Sergeant John J Owens, of Museum 
Unit No I, Army Medical Museum, whose drawings, which are recon- 
structions made from X-ray plates, have furnished most of the illustra- 
tions for this paper The original drawings made by Sergeant Owens 
are on file at the Army Medical Museum, Washington, D C , and it is 
through the courtesy of the Museum that reproductions of these draw- 
ings are used 
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THE RAPro CLOSURE OF SURGICAL WOUNDS, SPECIALLY 

OF LAPAROTOMIES 


By Angelo L Soresi, MD 
OF New York, N Y 

The rapid closure of surgical wounds, and specially of laparotomies, 
IS performed with silver or bronze wire soldered on special needles, and 
kept in place by lead shots on both ends 

The instruments to be used and the modus operandi are the following 
We use a special needle described in the Revue de Chnurgie, March-Apnl, 
1917, A L Soresi Atguille modtfie pour la suture avec fils inefalbques 


Fig I Fig 2 



Figs i and 2 — Needles with a slot (a) and a tube (6) ,n place instead of the ordinary cj e S shows the 
easy manner of soldering wire to needle, any flame will do 



Fig 3 — Special forceps showing (o) depression in which the shot is secured, a similar depression is found 

in the other jaw of the forceps (6) cutting edges 

This needle, as shown in Fig i, has no eye, but instead ends with a small 
tube or a slit , in the tube or in the slit is put a little of any one of the 
quick solders on the market and the wire is inserted in it, the whole is 
then put on any flame, such as one obtained with a piece of cotton soaked 
with alcohol (Fig 2), and heated, the wire becomes immediately soldered 
to the needle, and, if there is any excess of the solder sticking out, it is 
easily scraped away, so as to make the whole needle perfectly smooth 
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Tic 4 5 



Figs 4 !and s —Showing how wires and shot arc applied 


Fig 6 



Figs 6 and ^ — Schematic view of how wire penetrates (Fig 6) and then (Pig y) approximates the tissues 
when wires are pulled taut and shots are squeezed 
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Pic 8 — Showing how skm can be approximated with plain adhesive strips or vith elastic strips, elastic 
strips are ideal and close the skin better than sutures and can be easily prepared by cutting two stnps of 
adhesive i A, to these tno strips of adhesite a piece of rubber band is attached b> simplj pressing the 
rubber band B, against the rubber of the adhesive The elastic strip so prepared is applied to the skin 
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We use a wire about twenty centimetres long, which serves for two 
stitches The piece of wire that is left in the needle is easily removed 
by heating again the end of the needle and pulling out the wire when 
the solder has melted The advantage of this needle is that the wire is 
not bent on itself, as it is in the ordinary needles, the bend making it 
difficult to pass the wire through the tissues, while the wire soldered on 
the needle, that we have described, passes through the tissues as easily 
as the needle itself A sufficient number of such needles are prepared 
and kept ready for use, they are sterilized by boiling them with the 
othei instruments 

The other instrument is a special forceps, that aviU squeeze the shot 
and at the same time cut the wire The instrument, as shown in Fig 3, 
ends with two jaws which have a round depression on their middle and 
behind the depression there are two strong cutting edges The shot, 
with the wire through it, is put in one of the depressions of the jaws of 
the instrument, the two jaws are firmly closed, and in doing so the shot 
will be tightly squeezed and hold the wire, which will be cut by the 
cutting edges, when and only after, the shot has been squeezed and has 
firmly secured the wire The wire cannot be cut before being snugly 
secured in the shot, because the two cutting edges cannot cut until the 
shot has been squeezed, because until then they do not come in contact 

The modus operandt is the following 

The nurse prepares the necessaiy number of wares, one end of which is 
already secured over a shot and the other is soldered to the needle When 
the surgeon is ready to start the suture, the nurse hands him the wire, 
prepared as we have said, and the surgeon perforates with the needle the 
tissues that are going to be sutured (Figs 4 and 5), pulls on the wire, so 
that the shot comes in contact with the skin, introduces another shot 
through the needle, catches the shot Avith the special forceps and, pulling 
on the wire, while he brings the shot m contact with the skin, so as to 
give the suture the necessary tension, squeezes the forceps In rapid 
succession the nurse hands one wire after the other until the suture is 
finished The closure of the abdomen with the method descnbed has 
been found very useful and satisfactory in the continuous emergency 
work during the war and can be successfully applied in civil surgery 
alone in extremely urgent cases, or as a reinforcing suture of the abdo- 
men and other organs, which are closed with the ordinary method It is 
obvious that in the cases in which this method of closure is applied as 
reinforcing means, the last shot should be squeezed and the wiie pulled 
taut and cut only after the other plans of sutures have been duly tied 
The edges of the skin come in close contact spontaneously when this 
method is used, but if a most perfect approximation is desired, it can be 
obtained either with a few stitches or by applying strips of adhesive 
plaster as shown in Fig 8, which give a scar almost invisible 

A L SoRESi, MD 
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TRANSACTIONS 

OF THR 

NEW YORK SURGICAL SOCIETY 

Stated Meeting held Octobers, 1919 
The President, Dr William A Downes, in the chair 

GIANT-CELL SARCOMA OF THE TIBIA, EIGHT YEARS AFTER OPERATION 

Dr Frank Mathews presented a patient who was shown to the 
Society some years ago, and was now shown again because the condition 
had a defimte bearing upon the paper of the evening 

Eight years ago this patient came to Doctor Mathews suffering from 
giant-cell sarcoma of the outer tuberosity of the tibia During the opera- 
tion of cutting down and sci aping out the tumor he opened the knee- 
joint It was impossible to close the cavity in the outer tuberosity and 
therefore the whole wound was packed with iodoform gauze There 
was later an infection in the knee-joint, this was opened and lesulted in 
a stiff knee Doctor Mathews then lost track of the case, the patient com- 
ing under his observation again only a few weeks ago, at which time he 
had stereoscopic pictures taken of the leg in order to see what had taken 
place during the interval The plate, which was shown to the Society, 
showed a definite cavity with no bone filling, there was a ring of the 
tuberosity still preserved , this was the result in a case eight years after 
removal of a giant-cell sarcoma, m which healing had been prompt 

Dr Frederic Kammerer mentioned two cases of giant-cell tumor of 
the internal condyle of the femur that had come under his observation 
during the past six months They were both operated on by thorough 
removal of the masses within the condyle and subsequent cauterization 
with concentrated carbolic acid and alcohol, as recommended by Blood- 
good In the first instance a curettement only was done six months ago, 
but this was followed three or four weeks later by another curettement 
and cauterization with concentrated carbolic acid In the second the 
combined procedure was instituted at the first operation The earlier 
case was practically healed In the second case, where the tumor masses 
had invaded the soft parts thiough an opening in the condyle made at a 
previous operation, the bone cavity and the soft parts presented the 
appearance of healthy granulation tissue Of course, it was too early to 
speak of any definite results in these two cases 

Dr William B Coley stated that this case brought up the important 
question of the- proper treatment of tumors of the long bones, and called 
attention to his own conservative methods in dealing vith long-bone 
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sarcomas He said that he now had i6 cases well over three years in 
which he followed the conservative treatment Of 40 tibia cases which 
he has had, only 3 were of the giant-cell variety Stress was laid upon 
the great disparity of opinion among various pathologists regarding 
this diagnosis, stating that Platou, of Christiana, in the Annals or Sur- 
gery (March, 1918) had published an article in which he stated that it 
was practically impossible from microscopic examination alone to diag- 
nose this condition 

Doctor Coley referred to a case of sarcoma involving 5 inches of the 
upper end of the tibia shown before the Society sometime last year, 
which was at first diagnosed as^ giant-cell sarcoma, but was found also 
to contain a number of spindle cells , in this case there was only a thin 
layer of cartilage shutting off the knee-joint The knee-joint was curetted 
and patient placed on mixed toxins , there was a recurrence necessitating 
further curettement , there was still another, and quite rapid recurrence, 
and at this time radium treatment was given A recent X-ray picture 
shows reformation of bone In a second case of giant-cell sarcoma of the 
lower end of the tibia, curettement was followed three times by a re- 
currence, at which juncture Doctor Coley placed the patient upon the 
toxins and X-ray treatment , this patient is now well fourteen years later, 
with a good leg Another patient with a sarcoma of the tibia, spindle- 
cell, periosteal, with metastases in the groin, is now well after two and a 
half years Doctor Coley voiced the belief that simple periosteal growths 
could be let alone, but that the patient is given a better chance if to curette- 
ment and cauterization with concentrated carbolic acid and alcohol is 
added treatment with the toxins and radium 

FRACTURE OF THE SKULL WITH CEREBRAL HERNIA 

Dr Frederick T Van Beuren, Jr , presented a boy aged twelve 
years, who came into Roosevelt Hospital last April, about- six months 
ago, after having collided with an automobile truck He was unconscious 
on admission and showed a lacerated wound in the left frontal region 
with a depressed fracture of the skull and a protrusion of cerebral tissue 
As he was only semi-conscious at the time of operation local ansesthesia 
was employed without discomfort, the incision enlarged and several bone 
fragments removed, protruding brain excised and edges of wound de- 
brided There resulted a defect in the skull of about 9 cm long and 5 cm 
wide The fracture ran down into the frontal sinus, and there was also a 
fracture of the nasal bones and a severe wound of the chin The scalp 
wound was sutured and drained, it healed nicely except at the middle, 
where an infection occurred and where there followed a cerebial hernia 
pulsating and sloughing for about four weeks The infection apparently 
came through the frontal sinus from an abscess which formed in the 
region of the nasal duct Six weeks after the injury the patient was able 
to leave the hospital, the wound being practically healed Since this time 
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he has made no complaint of headaches and has shown no other symp- 
toms of trouble His wound is firmly healed There remains the defect 
m his skull, now measuring about 6 cm by 3 cm 

OSTEOSARCOMA OF TIBIA 

Dr Walton Martin presented a boy of nineteen years, who was ad- 
mitted to St Luke’s Hospital on June 9, 1919, with the history that in De- 
cember, 1918, he had pain in the right knee, throbbing in chaiactcr, 
intermittent and increased on walking In April he noticed a swelling 
jUst below the knee and to the outer side Pam gradually increased and 
he lost 38 pounds m weight An X-ray picture showed a very large 
cavity m the head of the tibia The growth, which proved to be a giant- 
cell sarcoma, was curetted out on July 16, the cavity has now decreased 
about one-half After the operation the patient was transferred to the 
General Memorial Hospital where he received treatment with ladium 
Doctor Martin stated as his belief that the cavity in the tibia m this 
patient would present practically the same appearance m a year’s time as 
the patient shown by Doctor Mathews 

SUPPURATIVE OSTEOMYELITIS WITH FAT IMPLANTATION 

Dr Walton Martin presented a man who had sustained a gunshot 
wound of the shoulder, the humerus being struck b}’’ a fragment of shrap- 
nel He originally presented a large cavity with sequestra Ten sequestra 
were removed and the outer wall of the cavity taken away The effort to 
crowd in the soft parts, however, was not satisfactoiy, as a considerable 
dead space was left on bringing them together Therefore a piece of 
subcutaneous fat was removed from the abdominal wall and the plug of 
fat inserted into the bone cavity The wound was closed by interrupted 
sutures The lower part of this wound closed, but the upper part opened 
after the removal of the sutures on the eighth day, and the fat was then 
exposed It gradually turned whitish and gave the appearance of a 
white slough with little globules of oil on the surface Finally this 
slough came away and the wound healed 

Doctor Walton also presented a man who, m 1913, fell over a cliff, 
sustaining a compound fracture of the leg which became infected, from 
time to time sequestra were discharged From 1913 to 1917 it was a 
continual round of healing and reopening of the wound, with removal of 
sequestra He had five operations during this period Doctor Martin 
first saw him in December, 1917, when an incision was made over the old 
cavity, a small sequestrum removed, and the walls of a tunnel extending 
through the tibia were chiselled aw^ay until sound bone was reached on 
all sides The leg was then subjected to the Carrel-Dakin treatment for 
three w^eeks until smears show'ed only one staphylococcus to a field A 
plug of fat taken from the abdominal ivall w^as then placed in the tunnel 
of bone The skin was so tense and bound down to the underlying tissue 
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from previous operations that it did not glide over the bone easily and 
was only brought together by interrupted sutures with difficulty, portions 
of the fat projecting between the interrupted sutures The leg was then 
put up in plaster There was no rise in temperature after the operation 
After ten days the dressing was taken down , there were crusts over the 
fat projecting between the sutures where the blood had dried The 
stitches were removed and another cast was applied One week later 
the patient went south On his return, after three weeks, the plaster 
was removed and the wound had healed soundly At the present time 
the skin over the site of the wound was found to be freely movable and 
there was no pain or other discomfort The leg has been healed for 
nearly two years 

Doctor Walton also presented a patient who was admitted, in 1916, 
to St Luke’s Hospital with osteomyelitis of the femur, with a secondary 
abscess in the popliteal space and an abscess to the outer side of the 
thigh The wound was opened, the outer portion of a cavity in the femur 
dissected away, sequestra removed and the abscess in the popliteal space 
drained and filled with “ bipp ” The wound had healed by two folds of 
soft tissue turning in against the bone, leaving a deep gutter in the 
thigh The knee-joint was stiff and bent at a right angle, it was now 
freely movable The wound has been healed since November, 1918 

Doctor Walton also presented a woman of fifty-six years, who was 
admitted to St Luke’s Hospital fifty-four years ago at the age of fourteen 
months, with a suppurative condition of both arm and leg Doctor Buck 
operated upon her at that time, making several incisions The arm 
healed satisfactorily, but the leg continued to bother her from time to 
time Twelve years ago she came to Doctor Martin with a chronic 
osteomyelitis of the tibia , he exposed the tibia, removed all the dead bone, 
but made no careful effort to approximate the soft parts Seven years 
ago, five years after his first operation, she returned because of intoler- 
erable pain He then performed an extensive operation, removing a 
considerable portion of the upper part of the tibia, that is, the outer 
wall of the bone cavity, and crowded in the soft parts She developed 
a secondary abscess in the soft parts after the operation This was 
opened and drained The leg then healed and has remained soundly 
healed She was free from a disability which she has had all her life 

Dr Robert T Morris asked Doctor Martin to express his opinion as 
to the best procedure m a case seen by him two days previously in con- 
sultation, in which there had been an operation on the frontal sinus, the 
anterior wall being removed, making a bad depression , there still remains 
an opening into the ethmoid region Danger of infection through the ^ 
ethmoids was feared by Doctor Morris in case a flap were lifted and fat 
inserted to fill the depression He stated that in this case the question of 
a blood clot filling also came up for discussion, but paraffine was finally 
decided upon 
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Doctor Morns said that he had experimented with fat grafts and be- 
lieved that in nerve surger}’^ it was an excellent method to lay a strip 
of fat along the line of suture, as by so doing it is possible to avoid the 
connective tissue invasion of the area of the suture, also with tendon 
splicing, a thin layer of fat interferes with the plastic exudate uniting 
tendons en masse again 

Doctor Morns then spoke of a case of osteomyelitis seen by him dur- 
ing the past year The patient, a young girl of twenty, had an osteo- 
myelitis of the left femur, the entire femur from the head to the condyles 
being nearly twice the diameter of an ordinary femur, and this had been 
discharging for some years The question of amputation was consid- 
ered, but Doctor Morris having seen Doctor Downes’ cases at Camp 
Upton determined to make a long trough the entire length of the 
diaphysis of the femur in V form, and then \vith the Carrel-Dakm solu- 
tion there would be a safety in leaving open such an enormous wound 
A culture was made of the staph3dococcus aureus found in the wound 
and from this culture a vaccine was made and this was used in the hope 
of overcoming any further infection This patient was seen hy Doctor 
Morris about three months after operation, at which time she \vas per- 
fectly well, the wound having healed and the patient having gained 
rapidly in flesh and color While it was too early to make any final 
report upon this sort of case, the gain to date was at least out of our 
former experience 

Dr H H M Lyle said that Doctor Martin has shown that dead 
spaces can be obliterated and healing hastened by employing fat grafts 
Undoubtedly the use of this medium would be a valuable aid in the 
treatment of osteomyelitis, but the essential step in the whole treatment 
was the sterilization of the osteom3'^elitic cavity Without this any 
method of plugging was doomed to failure 

The greatest thing learned in the war was that infected wounds could 
be sterilized, and it is upon this fact that the future treatment of osteo- 
myelitis must advance In the early years of the war the speaker had 
an extensive experience with osteomyelitis This experience led to noth- 
ing but pessimism In 1916 it was his privilege to be in charge of one of 
the first hospitals to adopt the Carrel-Dakm pnnciples The results ob- 
tained by these methods complete^ revolutionized his pessimism The 
confidence coming from the knowdedge that the vast majority of wounds 
could be sterilized by the proper application of the Carrel methods led 
to a prompt and energetic attack upon all cases of osteom3'elitis The 
results obtained were surprising Doctor Gibson, of this Society , Doctor 
Sherman, of Pittsburgh, and others, saw many of the cases In 1916 
Doctor Lyle showed before the Surgical Section of the Academ3’ Lumiere 
plates illustrating the course of healing of compound fractures with osteo- 
m3’-elitis Formerl3' it used to take months and months to obtain a 
closure With the advent of the Carrel methods it was obtained in 
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weeks In some of the cases shown in 1916 the time required was only 
twenty-eight days from tlie time of the original infection 

It must also be remembered that it is not always necessary to obliter- 
ate the cavity if it is sterile and can be maintained so by closure Doctor 
Lyle has in his possession X-ray plates showing this phenomenon Ex- 
amples of such closures are seen after bone cysts, sterilized Brodie’s 
abscesses, and cavities left after curetting out giant-cell sarcomas, etc 
Surgeons have been taught that they cannot close empyemas until the 
cavity was obliterated This teaching is not strictly correct If one can 
sterilize an empyema it is possible in a very large percentage of cases to 
close the chest wall before the cavity is obliterated 

Dr Edwin Beer called attention to Doctor Martin’s remark that be- 
fore introducing a fat graft in these cases “ it was important to get com- 
plete haemostasis in the cavity , ” this he had considered very difficult to 
obtain, and in doing a radical operation for osteomyelitis of the long 
bones it was almost impossible to obtain complete haemostasis except by 
using very intense dry heat as suggested by Mosetig Moorhof When 
overhanging soft parts are sutured or nailed (Neuber) into the bone 
gutter there is danger of infection and further trouble with incomplete 
haemostasis It is just possible that the fat in these grafts acts as a 
haemostatic m cases described by Kohsher (pustatectomies), and this 
would explain some of Doctor Martin’s successful results 

Dr Seward Erdman stated that he recently had three cases on his 
service in a military hospital in which a different method of plugging the 
cavity was resorted to, and in two of these cases with apparent success 
All these cases were of gunshot wounds, seton wounds with compound 
fracture, two in the humerus and one in the femur Doctor Erdman said 
that the obliteration of the cavity by the removal of the outer wall was 
not always practical in such cases, and instead of using free transplants of 
fat without blood supply a pedicled flap of muscle tissue was drawn 
through the tunnel in the bone He referred in this connection to the 
use of muscle as a haemostatic in cranial surgeiy"^ He said that the piece of 
muscle must be larger than what would apparently fill the hole because 
of the tendency to shrink, and also that this flap should be sufficiently 
divided at its pedicle so that it would not retract Also, that it usually 
was found necessary to suture the flap on its distal side to make sure of 
it maintaining the desired position He also called attention to the fact 
that if the osteomyelitis is in the vicinity of joints and there are channels 
leading into the joint it is impossible to obliterate these by drainage or 
by chiselling away the bony framework Two such cases under his care 
vere treated by resection of the joint, and both healed very satisfactonly 
Dr John Douglas said that Doctor Martin’s success suggested that 
the method of free fat transplant would be an easy one to follow, but 
that he did not consider it to be easy at all He referred to a case of his 
own on which he operated about three years ago in which there was a 
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large cavity with much thickened extremity of the bone, and in which he 
tried a transplant without success , the patient was thirty-four years of 
age and had a chronic osteomyelitis of the femur of fifteen years’ dura- 
tion The lower end of the bone was enormously thickened and the 
cortex so thickened that an X-ray picture showed no cavity It had been 
operated on several times, resulting in a large amount of scar tissue At 
the time Doctor Douglas operated there was practically an acute condi- 
tion, a recent abscess formation This he curetted and stenlized to the 
best of his ability, and, believing that a free tiansplant would not grow, 
he made a flap transplant, leaving the pedicle attached, thus blocking, as 
he thought, the cavity completely , this was, however, unsuccessful, the 
patient developing a small sinus and returning nine months ago, at which 
time he was kept under Carrel-Dakin treatment for over a month when 
negative smears were repeatedly obtained from the wound The cavity 
was then opened as far as possible, and it was found impossible to make 
a gutter because the cavity went to the true condyles After thoroughly 
sterilizing the cavity a free flap was removed from the abdominal wall 
with which the cavity was packed , nevertheless, theie still persists an un- 
closed cavity in the bone Doctor Douglas then ref ei red to a boy of nine 
years, suffering from an osteomyelitis of the upper end of the tibia After 
six or seven operations in another hospital there still persisted a cavity 
of considerable size, and when the case came under Doctor Douglas’ care 
he scooped out the cavity and found a very thin anterior wall He did 
not believe the cavity would close and he therefore tried to break down 
the walls , having no cui ved chisel he used a curved periosteal elevator 
inside the cavity as a chisel and thus broke down through the antero- 
lateral wall of bone without cutting the periosteum He then turned in 
these flaps and used the Carrel-Dakin treatment, and he was glad to sa}’- 
that when this patient was last seen the wound was entirely healed 

Dr Frederic Kammerer said he had attempted fat transplantation 
into bone cavities before the wai on several occasions, but had had noth- 
ing but failures One of his assistants at U S General Hospital No 12, 
Majoi King, had, however, demonstrated to him, in a case of osteomyelitis 
of the tibia following a compound fracture (gunshot) , the beautiful results 
obtained by fat transplantations after thorough disinfection of the bone 
cavity with Dakin’s solution Thorough disinfection was, of course, as 
Doctor Lyle had said, the principal factor in all these cases 
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TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

Stated Meeting held October 6 , 1919 
The President, Dr George C Ross, in the chair 

ADVANCED CARCINOMA OF BREAST, NO RECURRENCE SEVEN 
YEARS AFTER OPERATION 

Dr Astley P C Ashhurst presented this patient as an encourage- 
ment toward doing thorough and wide-spread excisions for carcinoma 
If in such a case as the present cure can be obtained by such means, 
how much more certainly should cure be anticipated if the same type of 
radical operation were uniformly adopted in early cases ^ He added that 
he had had occasion recently to operate on a case of wide-spread local 
recurrence in a case of carcinoma of the breast, one year after another 
surgeon had done a very incomplete operation, although the clinical 
diagnosis had been carcinoma from the first This fact seemed to indi- 
cate that some surgeons were still so skeptical of cure ever being attained 
that they considered it not worth their while to expend the time and skill 
necessary for a complete extirpation In the case of recurrence to which 
reference had just been made, the surgeon at the first operation not only 
did not exase the pectoral muscles, but he did not expose the axilla at all, 
nor did he even remove all the glandular tissue of the breast, yet the 
clinical diagnosis, confiimed by histological study, had been carcinoma 
from the first > He desired also to make a plea for habitual rontgeniza- 
tion of carcinoma patients after operation In the case of the patient now 
presented, post-operative rontgen therapy was continued a long time 

The patient, a woman, forty-five years of age, was admitted to the 
Episcopal Hospital, August 3, 1912 There was a typical “ rose ulcer ”75 
by 5 cm m diameter in the upper outer quadrant of the right breast This 
ulcer had commenced six months previously, and for two years before 
that time the woman had known she had a tumor in her breast When 
examined there was a hard tumor, the size of a goose egg, beneath the 
ulcer This tumor was freely movable in all directions There was a 
palpable and visible mass of lymphatics in the axilla, which also was 
movable The ulcer was covered with an adherent gray slough No 
lymph-nodes were palpable above the clavicle There was tenderness 
over the Uver, but no evidence of metastasis to this organ The left 
breast was normal 

Operation, under ether anaesthesia, was done August 5, 1912, including 
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a clean dissection of the entire axilla, and removal of its contents, both 
pectoral muscles, and a wide area of superficial and deep fascia (beyond 
mid-line at sternum, and down almost to umbilicus) in one mass It was 
possible to close all the wound except for a space 5 by 2 5 cm below 
the plavicle The time of the operation was three and one-half hours, and 
at its conclusion the patient received one litre of saline solution intraven- 
ously, being almost pulseless (The excised specimen is illustrated in 
Plates V and VI of the speaker’s text-book of surgery ) 

By the second day after operation convalescence was established 
Many of the sutures did not hold, some of the skin edges became necrotic, 
and SIX weeks after operation there was a clean granulating area the size 
of two palms On September 30, this had contracted to an area the size of 
one palm, and this was covered with Thiersch grafts Meanwhile ront- 
gen ray treatment was pursued for a number of months 
The patient was kept under observation 

March, 1914 Her health was feeble, and she could not do much 
work There was still an unhealed area, 2 cm in diameter, which scabbed 
over from time to time There was no swelling of hand or forearm, and 
only slight oedema of the upper arm, but the oedema increased if the arm 
was used much She could get her hand to her head and back to her 
buttocks, but both motions were weak, and the latter painful The ex- 
tensive cicatrix sometimes caused a sticking pain in her lung, but there 
was no evidence of pulmonary metastasis 
August, 1915 Condition about the same. 

September 24, 1919 Since the last note the patient’s general condi- 
tion has markedly improved She does her own housework and looks 
after an epileptic son The entire right anterior thorax is covered by 
skin tightly adherent to the ribs, but there is no evidence of recurrence 
locally or of metastasis She has good use of her arm, raising her hand 
easily above her head, and putting it without difficulty to the small of her 
back Except for slight weakness she thinks it as useful as her left arm 
There is scaicely appreciable swelling of the hand and none of the fore- 
arm or arm During the past year her appendix was removed at the 
Philadelphia General Hospital 

Dr D B Pfeiffer called attention to the picture circulated by Doc- 
tor Ashhurst in which the outline of the tumor is very sharply defined 
from the suriounding fat and breast parenchyma If this is a fair rep- 
resentation of the growth it would indicate a rather different type of 
tumor pathologically from the kind that are ordinarily met with It is 
well known that tumors which well merit the name of carcinoma still 
show the most remarkable variations in character, and particularly in the 
most important characteristics of infiltration and spread He had seen 
many cases in which there was a comparatively huge primary mass and 
but little spread and per contra others that produced large and early meta- 
stasis from an insignificant appearing primarj’- growth He recalled one 
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catjc with axillary metastasis so extensive as to defy complete removal, 
which required the most minute search through the breast before the 
primary growth could be found It seemed to him — without wishing to 
detract from Doctor Ashhurst's excellent result — that the underlying 
pathology is more influential in the result than the completeness of the 
operation, for has it not been the lot of all surgeons to operate in earlier 
and seemingly more favoraWe cases only to find that they have not been 
able to get beyond the carcinomatous permeation ^ Of course, he believed, 
as does every one, that radical operation for carcinoma of the breast 
should be as extensive as possible, and this case teaches that we should 
not lightly consider any case as inoperable It will be more unfortunate, 
however, if any should consider that by punctilious completeness of 
operation the handicap of late surgery could be overcome 

Dr J Stewart Rodman recalled two cases in which his father oper- 
ated One was a sloughing tumor and the patient when last heard from 
was well eleven years after operation The other was one of a growth of 
each breast This patient was well eight years after the first operation 
and seven years after the second Undoubtedly cures do occur even in 
these advanced cases if the operation is carefully and thoroughly done 

Dr John B Roberts recalled one case of malignant tumor of the 
breast which he removed about 1899, in which the woman died about three 
years ago, making the period of cure somewhere about seventeen years 
The tumor was not a sloughing growth, but was quite as big as a 
woman’s fist He did a thorough operation, removing the glands m the 
axilla and he thought above the clavicle He did not remember whether 
the tumor was examined microscopically, but clinically it had every ap- 
pearance of being a large malignant growth The patient was about 
sixty to sixty-five years old 

Dr J Leon Herman said that a tabulated list of the reported instances 
of late recurrence of carcinoma after radical amputation of the breast is 
given by Doctors Deaver, McFarland and himself in their book on “ Dis- 
eases of the Breast ” A period of thirty years was the longest interval of 
time intervening between the time of operation and the reappearance of 
the cancer There were, of course, all varieties of carcinoma included in 
this series 

The excellent result obtained by Doctor Ashhurst in this case illus- 
trates the possibility of cure in mammary cancer by radical operation, 
even though the local appearance of the tumor indicates an advanced 
state of the disease 

It IS of interest to recall that Doctor Halsted devised the radical 
operation and advised its routine employment with the knowledge that 
Volkmann and others had obtained far better results in advanced cases 
by removal of the pectoral muscles, together with the breast, than had 
been obtained in early cases by simple amputation of the diseased breast 
Doctor Ashhurst, closing, said that he had no doubt that the malig- 
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nancy of different specimens of cancer varies a great deal He thought 
also that diminished lymphatic activity is to be taken into consideration 
In patients nearly” eighty years old it seems useless to do an extensive 
operation If we merely amputate the breast there is not likely to be sub- 
sequent trouble But it ought to be remembered how far the mammary 
gland extends beyond that which one sees If one thinks the glandular 
tissue occupies a very small area, he shall be deceived it extends nearly 
up to the clavicle, out into the axilla, and down toward the epigastrium 
The entire mammary gland should be removed even in these incomplete 
operations on vet y aged patients 

HYSTERECTOMY FOR CHORIO-EPITHELIOMA, NO RECURRENCE SIX 

YEARS AFTER OPERATION 

Doctor Ashhurst said that the two following cases were presented 
especially to emphasize the value of ceitain measuics of routine 

1 Pathological examination of uterine scrapings in cases of abortion 
or miscarnage 

2 Removal of the cervix along with the uterus in abdominal hysterec- 
tomy In 3 out of the last 17 hysterectomies he had done Tor fibroids 
there had been coincident carcinoma of the cervix 

Chono-epithehoma, or deciduoma mahgnum (Sanger, 1888), is an ex- 
ceedingly malignant tumor growing in the body of the uterus after preg- 
nancy The pregnancy frequently is terminated before term, and the 
most favorable cases are those in which the diagnosis is made by the 
pathologist from examination of retained tissues removed in such cases 
Such examination never should be neglected The tumor probably arises 
from the chorionic and not from the decidual tissues , it behaves like the 
most malignant types of sarcoma, giving early venous metastasis, espe- 
cially to the lungs (78 per cent ) and vagina (54 per cent ), according 
to Doiland 

Agnes H , forty-two years of age, was admitted to the Episcopal Hospital 
August 9, 1913, for a recent abortion after a few weeks’ pregnancy The 
uterus was curetted, and the scrapings sent to the laboratory for exami- 
nation, as a matter of routine The pathological report (Dr C Y White) 
showing a chono-epithehoma, abdominal panhysterectomy was done 
August 19, 1913 The appendix vermiformis, and left tube and ovary, the 
latter being cystic, were removed with the uterus, but the right tube and 
ovary were left The uterus was slightly enlarged, and when opened, a 
papillomatous tumor was found at the fundus (The specimen is illus- 
trated in Fig 1031 of the speaker's text-book of surgery ) 

The patient has been kept under observation since operation, and 
IS still in excellent health Examination in August, 1919, six years after 
operation, disclosed no evidence of recurrence or metastasis She was 
forty-eight years of age, and for the last year had complained of symp- 
toms of the menopause 
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Panhystei cctomy for Fibroids, Carcinoma of the Ccrviv Discovered in the 
Laboratory, No Recurrence Thee Ycais After Opeiation 

Cora L , thirty-six years of age, negress, was admitted to the Epis- 
copal Hospital September i8, 1916, for profuse metrorrhagia This was 
checked in the Receiving Ward by twisting on its pedicle a polyp which 
was protruding from the cervix The patient’s hiemoglobin was only 25 
per cent On September 22, because slight fever persisted, she was ether- 
ized, the soft and dilated cervix was caught in volsellum forceps, drawn 
down to the vulva, and the pedicle of the polyp, about o 75 cm in diam- 
eter and 6 cm long, attached just above the cervix, was divided with 
scissors The polyp itself was about 6 cm in diameter Very moderate 
bleeding occurred from the attachment of the polyp The uterus was the 
seat of numerous fibroids 

October 6, 1916, two weeks after removal of the polyp, the patient’s fever 
having subsided, and her hsemoglobin having risen to 35 per cent , the abdo- 
men was opened, and complete panhysterectomy was done (i e , the uterus 
including the cervix and both tubes and ovaries were removed) The 
uterus was of medium size, containing several subperitoneal fibroids the 
size of hen’s eggs or larger Recovery was uneventful 

The laboratory report (Dr C Y White) was that the cervix was the 
seat of advanced epithelioma 

The patient has been kept under observation and now, three years after 
operation, pelvic examination discloses no symptoms of recurrence, nor 
15 there any evidence of metastasis 


GUNSHOT WOUNDS OF THE VASCULAR SYSTEM 
Dr Astley P C Ashhurst reported the following cases 

Case I — Diy lesion of axillary ai tery from bullet wound, death ton 
hours after ligation 

Tony P , twenty-six years of age, was admitted to the Episcopal 
Hospital December 31, 1916, immediately after having been shot, 
while an innocent bystander in a street fight The wound of en- 
trance was at the posterior edge of the right deltoid, close to its 
humeral insertion, and there was no wound of exit X-rays local- 
ized the bullet lodged against the second right rib His radial pulse 
was equal on both sides, and apart from slight pain and swelling in 
the axilla, there were no serious sy^mptoms On the day after admis- 
sion, however, weakness of the muscles supplied by the median 
nerve and paralysis of those supplied by the musculospiral nerve 
were noted It was determined to explore the axilla to ascertain the 
nature of the nerve lesions 

Operation, January 5, 1917, by Doctor Ashhurst Ether aucesthesia 

An incision w’^as made from the middle of the clavicle down- 
ward and outward, m the space between the deltoid and pectoralis 
major, exposing the pectoralis minor A finger was then passed 
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under the latter muscle, preparatory to its division, for exposure of 
the axillaiy plexus As soon as the finger emerged at the lower 
bolder of the pectorahs minor a gush of arterial blood buist through 
at both holders of the muscle It was evident that the bullet had 
injured the axillaiy artery and the primary bleeding had been 
checked by a clot, or that a slough in the wall of the artery had been 
separated only when the finger enteied the axilla The profuse 
hemorrhage was checked temporarily by the operator compressing 
the axillary artery with his left finger just below the clavicle, and 
with his right finger below the pectorahs minor Removal of either 
finger released a perfect flood of arterial blood Doctor Spruance, 
who was assisting in the operation, was then intrusted with digital 
control of the distal end of the artery, thus releasing the operator’s 
right hand Attempts were then made to clamp the artery above the 
lesion, but these pioved ineffectual, owing to the depth of the wound , 
and the inability to distinguish the structures Doctor Spruance 
then compressed the subclavian against the first nb, controlling 
hemorrhage from the proximal end of the axillary, while the oper- 
ator compressed the distal end and tried to clamp it , this also proved 
ineffectual at first, it being impossible to clamp the artery without 
pinching one or other of the nerve trunks, but finally the clamp 
was properly placed and the distal end ceased to bleed Doctor 
Spruance then compressed the axillary just below the clavicle, while 
Doctor Ashhurst ligated (with a double strand of No 2 chromic 
catgut) the third portion of the subclavian by the usual incision 
above the clavicle This at once stopped the pulse at the wnst 
After suturing the cervical incision, the axillary wound was again 
exposed and found to be dry The axillary incision was then en- 
larged, dividing the tendons of the pectorahs major and minor 
Removal of the luemostats still in the axillary wound then was 
begun , removal of the last hamostat was again followed by profuse 
hemorrhage which was not controlled by digital compression of the 
axillary below the bleeding point It was now found that this pro- 
fuse hemorrhage came as recurrent bleeding from the subscapular 
artery, there being a bullet hole in the axillary just opposite the 
origin of this aitery (Fig i) Therefore the axillary artery was tied 
above and below the hole, and the subscapular artery was tied also 
The axillary plexus of nerves was then examined the median nerve 
had been bruised by luemostats , the musculospirad nerve was contused, 
presumably by the bullet , the ulnar and musculocutaneous nerves 
were undamaged The divided muscles were repaired and the wound 
closed The patient was in a precarious condition as the result of 
hemorrhage, and died ten hours after operation, in spite of stimula- 
tion It IS possible that blood transfusion might have saved his 
life, but no donor was available 

Case II — Recent bullet wound of tight axillary artery, with diffuse 
traumatic aneunsm, ligation of fiist pottion of subclavian aitery and 
of axillary artery above and below the wound Recovery 

Charles W , a private of the 104th Infantry, USA, was hit by a 
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machine-gun bullet m the Argonne Forest November 9, 1918, at 4 a m 
He was brought to Evacuation Hospital No 6 at Souilly, and oper- 
ated on twenty hours later Fluoroscopic examination by Captain 
Angell showed the bullet superficially placed in the right pectoral 
region The wound of entrance was over the right shoulder pos- 
teriorly There was an immense pulsating hasmatoma occupying the 
entire right pectoral region, which was discolored by the extra- 
vasated blood The bullet was palpable just beneath the skin, and 
the hcematoma appeared on the point of rupture There was no pulse 
at the nght wrist 

Under ether anaesthesia, immediate operation was undertaken, 
with the skillful assistance of Captain Morse and Lieut H S Kerch- 
ner It was determined to do preliminary ligation of the first por- 
tion of the subclavian, as the immense size of the hematoma 
rendered the third portion inaccessible through healthy tissues, and 
then to expose the axillary artery where wounded Accordingly an 
incision Avas made along the inner end of the nght clavicle and 
downward for 7 cm over the sternum, and the inner end of the 
clavicle (2 5 cm ) was resected The pleura was accidentally punc- 
tured The first portion of the subclavian artery was then exposed, 
and the pneumogastnc nerve and its recurrent laryngeal branch 
Avere identified OAving to the large size of the haematoma, these 
structures lay at an abnormal depth A ligature of No 2 chromic cat- 
gut Avas passed around the artery distal to the nerve (Fig 2) On 
tying this ligature pulsation in the haematoma stopped at once, and 
the mass decreased in size The operative incision Avas closed m 
layers, without drainage A second incision Avas noAv made in the 
line of the axillary artery from the clavicle to the anterior axillary 
fold, dividing the pectoralis major and minor muscles The bullet 
was removed from beneath the skin, and the clots evacuated Free 
arterial bleeding then occurred from the proximal end of the axil- 
lary artery just distal to the clavicle, evidently recurrent through 
the thyroid axis and other branches of the subclavian distal to the 
ligature This bleeding Avas checked by the finger and then by 
haemostatic forceps, when it Avas seen that the bullet had clearly and 
completely divided the first portion of the axillary artery, Avithout in- 
juring the vein (Fig 3) Both ends of the artery Avere ligated Avith 
No 2 chromic gut and the wound Avas left wide open, and drained by 
rubber tissue It Avas directed that the patient be not evacuated 

The next day the patient’s hand Avas Avarm, and the circulation 
appeared to be reestablished He could flex his fingers, and the 
axillary plexus of nerves apparently had escaped injury He has 
been A^ery hoarse since the operation, perhaps from operative injury 
of the recurrent laryngeal nerve The Avounds Avere dressed the 
sternal AA'^ound AA^as healthy, but the pectoral Avound smelled of gas 
gangrene, and a smear shoAved the presence of the B aerogenes 
capsulatus It is to be remembered that the tissues m the axilla 
Avere Avidely lacerated by the escaping blood and had been under in- 
creasing pressure from the haematoma for tAventy hours before opera- 
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tion, and after operation weie still deprived of their normal blood 
supply At the time of operation the patient’s condition did not 
warrant an excision of all the muscles which were infiltrated with 
blood French antf-gas gangrene serum was administered, and the 
wound was treated with Dakin’s solution according to Carrel’s technic 

On the third day the patient was still very hoarse, but the pec- 
toral wound looked better, though the muscles were still very 
spongy It was noted that he was unable to extend his fingers or 
wrist, but it was not determined whether this was due to weakness 
or to a nerve lesion 

Five days after operation the patient appeared convalescent, 
though he was still very hoarse, and had a little cough , the wound 
was doing veiy well 

Six days after operation he was evacuated in good condition 
the sternal wound had remained clean, and the pectoral wound was 
doing well 

Inquiries from the War Department as to the patient’s subse- 
quent history have been unanswered 

Case III — Direct ai teuo-venous fistula of the axillary vessels 
following wound by shell fragment Excision of vein, suture of 
artery Recovery 

George W , private, 39th Infantry, USA, sustained a pene- 
trating wound by a shell fragment August i, 1918, m France The 
wound of entrance was in the left deltoid region He was taken to a 
hospital and put to bed No operation was done He did well, pre- 
senting no noteworthy symptoms After a few days he got out of 
bed, and soon began to work about the ward One night (about 
2 A M ), eight or ten days after injury, he was awakened by pain m the 
left subclavicular region and down the left chest Examination 
by the ward surgeon revealed a blowing murmur in the left sub- 
clavicular region Previous examinations, he said, had shown a 
heart murmur, but nothing abnormal in the axillary region 

This patient first came under Doctor Ashhurst’s notice seven 
months after his injury, m the Walter Reed General Hospital, Wash- 
ington, D C , where he was in the service of Major E M Jones, 
who asked Doctor Ashhurst to operate The disability consisted in 
inability to raise the arm above the head, this motion being only 
two-thirds of normal There was a buzzing and whirring on pal- 
pation below the left clavicle, but the radial pulse on the two limbs 
was equal and synchronous, and the blood-pressure was normal on 
both sides Skiagraphic examination showed a shell fragment 3 cm 
anterior to the vertebral end of the fourth left rib This fragment, 
of medium size, was producing no symptoms and its removal was 
not indicated 

On March 27, 1919, with the skillful assistance of Major Jones 
and Lieut J C Lawlor, Colonel Ashhurst operated under ether 
anaesthesia , as the site of the lesion evidently was high m the axilla. 
It was determined first to control the circulation by clamping the 
third portion of the subclavian artery, which was done through the 
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classical incision Next an incision was made, convex toward the 
greater tuberosity of the humerus, from the middle of the clavicle 
to the anterior axillary fold near the chest wall After ligating the 
cephalic vein, the tendon of the pectorahs major was divided, and 
the axillaiy artery was clamped just proximal to the origin of the 
subscapular artery The tendon of the pectorahs minor was then 
cut, and the clavicular origin of the pectorahs major divided for 
about 3 cm The lesion could then be identified, after dissection of 
scar tissue, as a direct arterio-venous fistula of the axillary vessels, 
involving the first portion of the axillary arterj’- The outside diam- 
eter of the fistula was about i cm (Fig 4) Artery clamps were 
now applied just proximal and just distal to the lesion, and the 
clamps which for about one hour had been on the subclavian and 
on the third portion of the axillary were removed The axillarj'" 
vein was carefully cleared, ligated above and below the lesion, cut 
across between the lespective ligatures and the lesion, and dis- 
sected free as a pouch attached to the artery (Fig 4) A grooved 
director passed across the venous pouch through the fistula into the 
lumen of the artery, demonstrated completely the nature of the 
lesion Three interrupted sutures of fine linen were now passed 
through the arterial wall at the site of the fistulous opening, and 
were tied after cutting away the venous pouch from the artery 
Then a continuous through-and-through linen suture was applied 
to the artery, and the arterial clamps were removed There was 
absolutely no leakage from the suture line as the artery filled out 
and pulsated, but a branch of the acromio-thoracic artery below the 
lesion spurted actively and was tied The pectorahs major (not the 
minor) and the skin were closed separately with chromic gut, a 
small tube being left at the lower angle of the large wound The 
neck wound was closed without drainage The duration of the 
operation was three hours 

Recovery was uneventful, no abnormal symptoms of any kind 
being observed, and function of the arm being gradually restored 
The patient returned to his home and has recently been carefully 
examined by Dr Lucian H Landry of New Orleans, one of Doctor 
Matas’s associates, who courteously wrote to me September 15, 
1919, that after a careful examination he considered the result a 
complete cure 

Case IV — Circumscribed traumatic aneurism of sural artery 
following wound by shell fragment, obliterative endo-aneurtsmor- 
rhaphy, recovery 

Richard B , first lieutenant, twenty-four years of age, USA, 
suflfered a perforating wound of the right popliteal space by a minute 
shell fragment September 26, 1918 The punctured wounds of entry 
and exit healed without any operative treatment, but after some 
weeks, while walking, he felt a sudden sharp pam in the bend of the 
knee and a pulsating tumor appeared He came under Doctor 
Ashhurst’s notice, more than five months later, in March, 1919, at 
the Walter Reed General Hospital Low m the right popliteal 
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Space ^^as a Icnse, hard, not tender swelling, 7 by 5 cm, its long 
axis corresponding to that of the limb This swelling exhibited 
distinct expansile pulsation and biuit There was no appreciable 
difference in the pulse below the knee in either leg 

Opcialwn was undertaken March 6, 1919 Under Esmarch amcs- 
thcsia a longitudinal incision, 16 cm in ilength, was made over the 
popliteal space, and the deep fascia and heads of the gastiocnemius 
muscle, as well as the internal popliteal (posterioi tibial) nerve, 
were dissected off the sac, all of these structures being densely 
adherent The sac was opened on its median side, and some well 
organized clots w'ere evacuated The sac was found to be of the 
size of a brgre hen’s egg its walls w'Cie formed of organized granu- 
lation tissue, except foi an area about 3 by 2 cm on the median and 
anterior surfaces, w'hich was wdnte and glistening, representing the 
original intima of the wounded artery, now' spread out to form part 
of the sac wall This patch of typical intima contained two minute 
orifices — one proximal, the other distal — about 2 75 cm apart, evi- 
dently representing the afferent and effcient channels foi the blood 
The proximal opening bled a little Theie w'cre no other openings 
in the sac Most of the posterior w'all of the sac w'as dissected free 
and excised, the arterial orifices w'cre closed by linen sutures, and 
the remainder of the sac, which was too adherent to be excised 
easily, w'as obliterated by No 000 chromic gut sutures The fascia 
and skin were closed scparatcl} The tune of the operation was 
about one hour 

Recovery w'as uneventful, all the symptoms being relieved 

PERFORATING GUNSHOT WOUND OF THE ABDOMEN WITH INVOLVE- 
MENT OF LIVER, KIDNEY AND SECONDARY INFECTION 

OF PLEURA 

Dk John H Jopson reported the following case B R , private. Com- 
pany L, Gist Infantry, was admitted to Evacuation Hospital No i, A E F , 
on Septembei 6 , 1918, at 3 30 p m , with the diagnosis of gunshot wound, 
perforating, of the right abdomen He had been wounded at 5 a m of 
the same day On admission he w'as suffering from the effects of hemor- 
rhage and w'as 111 pooi condition He presented on examination a large 
wound, probably of entrance, below' the low'ei bolder of the thorax, 
about the nipple line on the right side, and a w'ound somewhat larger at 
a corresponding point posteriorly Preparations were made for immedi- 
ate operation To render this possible blood transfusion w'as necessary, 
and W'as started at the commencement of the operation The anterior 
wound first received attention, and was debrided, and the abdomen 
opened by a free incision There was an extensive laceration of the 
right lobe of the liver, which w'as bleeding freely, and w'as the source of 
most of the abdominal hemorrhage This was packed The tract of the 
eclat was followed backward through the posterior peritoneum and the 
retroperitoneal space w'as opened widely The right kidney w'as pal- 
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pated, and found to be badly lacerated It was delivered through the 
opening into the peritoneal cavity, the pedicle ligated, and thus removed 
transperitoneally The patient was then turned on his face, after partially 
closing the abdominal wound and packing tlie remainder down to and 
through the posterior peritoneum The wound in the back, from which 
much of the blood which we had been pouring into the vein was mean- 
while pouring out, was then Avidely debnded, exposing in the process a 
comminuted fracture of the eleventh nb, fragments of which were re- 
moved, and a large wound thus established traversing the entire upper 
abdomen The posterior wound was also packed, the two packs, anterior 
and posterior, meeting, and the operation concluded Contrary to expec- 
tations, the following day found the patient in very fair condition, and 
with undimimshed pluck and cheerfulness There were no evidences of 
peritoneal infection, and he \\ as suffering from the effects of hemorrhage 
only In spite of this, however, his after-course was most stormy, and 
not lacking in complications It was not deemed wise to remove the 
packs after twenty-four hours, and begin Carreling as was our custom in 
ordinary gunshot wounds not permitting of primary suture We have 
not been in the habit of using this method of treatment m wounds with a 
wide communication with the abdominal cavity, and it was decided to 
leave the packs in place for a longer time Some of the gauze was re- 
moved on the third and the remainder on the fifth day, the latter date gas 
being admimsteied The anterior wound was found infected, and all 
sutures weie removed The general condition was good, there was a 
superficial infection of the posterior wound, as well as the anterior, strep- 
tococcal in nature, and two days later the wounds were Carreled Under 
this treatment they cleaned up rapidly, and the wound was steadily re- 
duced in size by granulation The temperature, however, gradually rose 
after a few days, and on the 5th of October he had a chill and a fever of 
102° He was still decidedly ansemic, and an annoying symptom appeared 
m the form of vomiting at intervals of once or twice a day, of a consid- 
erable amount of bile-stained fluid At the time there appeared cau- 
dences of effusion in the lower part of the right chest, which aroused 
suspicion of an ascending subphrenic infection, for which there was 
ample explanation The first aspiration of the pleural cavity was nega- 
tive, but the second, on October 9, was positive, and 600 c c of light 
brown but stenle fluid w'ere withdrawn On the same day an exploration 
of the subphrenic space w as made A vertical incision across the twelfth 
rib exposed the same, and it was resected for three inches The edge of 
the diaphragm w^as divided, underlying adhesions separated, and the 
subphrenic space exposed without opening the pleura The wound of 
the liver, still gaping and covered with lymph and granulations, was un- 
co\ered, and the right upper abdomen, above and below the liver and 
over as far as the stomach, w'as examined, but wuth negative results 
After this operation he w'as somewhat depressed, and my assistants, who 
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were all deeply inteiested in the soldiei, and pessimistic and hopeful by 
turns, were correspondingly lugubrious Can cl again after two days 
By the fifteenth the pleural fluid had reaccumulated and its presence was 
confirmed by examination of Lt Col George W Norris. Aspiration at 
this time }ielded a fluid, which while still amber colored, showed the 
presence of streptococci, and on the following day the patient was again 
sent to the operating pavilion, and the chest drained by resection of the 
eighth rib in the mid-axillaiy line, and the inseition of drainage tubes 
Following this proceduie there was a slow but steady improvement 
marked by subsidence of temperature, cessation after a time of the vomit- 
ing, which V e had been inclined at one time to view as a possible result 
of duodenal obstiuction by some collection, and a slow improvement in 
the general condition About this time, however, the patient developed 
a most harassing and troublesome cough which resisted all medication, 
but vhich, like the vomiting, finally subsided A small fecal fistula had 
appeared, possibl}’’ as a result of the second operation, but by the first 
ueek in No^ ember this, too, had closed Slight elevation of the tem- 
perature persisted from time to time until December Finally, on Janu- 
zry 13, as the thoracic sinus still persisted, and improvement seemed slow 
in the local findings, as far as the chest was concerned, although the ab- 
dominal wounds Mere by this time long cicatrized, the seventh nb was 
resected under gas-ether amesthcsia, and eight da}s later he was evacuated 

After leaving the CNacuation hospital, he passed through two base 
hospitals, was sent back to the United States in March, and after an- 
other transfer was sent to the Walter Reed Hospital, from which he was 
discharged on October 4, 1919 The drainage tube nas removed and re- 
placed several times during this period of his hospitalization, but when 
examined on October 6 the wound vas solidly healed, and had been so 
since May 

At present thcic is slight discomfort in the light side on deep breath- 
ing Haemoptysis, slight m amount, has been noted after unusual exertion 
There is some limitation of expansion on the light side, no rales, a slight 
lateral curvature, a much depressed scar over the site of resection of the 
seventh rib, the other scars, anterior and posterior, solid and showing no 
signs of hernia The man weighs nine pounds more than on entering the 
sennee, and looks to be in splendid health 

' That this man survived was mainly due to the fact that in him we 
were dealing with a type of patient that unfortunately, while the rule m 
the army, is not the consistent type in civil life, as one quickly finds when 
one resumes wonted work The healthy young male human animal, with 
unimpaired organs, and a marvellous reacting power, is possibly the 
nearest approach to the laboratory animal in responding to all of the 
measures for the treatment, opeiative or otherwise, for traumatic condi- 
tions and their concomitant complications of shock, hemorrhage and in- 
fection We are enabled to follow the problem to its solution in a far 
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larger percentage of cases than we can in an equal number of adults 
representing a cross-section of the community in general In their ability 
to react completely and rapidly from an apparently hopeless state due 
to pure shock or shock and hemoirhage combined, they resemble a 
healthy child, while able, of course, to take an amount of physical pun- 
ishment far in excess of the latter With them it is much less frequently 
a case of the operation being a success but the patient dying, their un- 
damaged viscera and whatever portion of the nervous mechanism or un- 
discovered physiologic reservoir which is called into action in the 
production and the reaction from shock per se, standing them m good stead 
at every step in the pathway from the time the injury is inflicted until 
convalescence is complete 

STAB WOUND OF DIAPHRAGM AND STOMACH 

Dr James H Baldwin reported this case to emphasize a fact well 
known to all surgeons, but not so well known to those who do not do 
surgery — that the earlier an abdominal perforation is treated, the more 
likelihood that the patient will recover and that most patients operated 
on in the first few hours after a perforation do recover 

E B , aged twenty years, was admitted to the Methodist Hospital 
at midnight, August 26, 1919, with a history of having received a self- 
inflicted stab wound of the left chest at the eighth costal cartilage region, 
about one-half hour previously The patient, on admission, was intoxi- 
cated, vomited freely, with a report of “ no blood in the vomitus ” The 
temperature was 98° , pulse, 80 , respiration, 20 The wound, from which 
very little blood came and which did not look dangerous, was dressed by 
the interne. Doctor Harding, and orders given to watch the patient, mak- 
ing frequent chart records In a short time the pulse rate began to in- 
crease) upper abdominal rigidity with marked pain and tenderness 
developed I was sent for and operated at once, four or five hours after 
the receipt of the wound A left rectus incision was made from the 
costal margin downward On opening the peritoneal cavity, there ivas 
a gush of air and blood and the whole abdominal cavity seemed filled 
with bnght red blood This obscured the field, but with the use of large 
wet packs, the field could be cleared sufficiently to see a wound about one 
inch long in the greater curvature of the stomach, a few inches from the 
cardiac end This was easily closed and the hemorrhage controlled No 
other wound was found in the stomach or intestines There was an 
opening through the diaphragm about one inch in length By retracting 
the abdominal wall, this could be sutured and was closed with catgut 
The abdominal wall incision was then closed as usual with two cigarette 
drains at the upper angle The chest wound was then examined and it 
was found that the knife had severed the cartilage of the eighth rib 

The post-operative recovery was uneventful Hot water was given 
in small amounts about twelve hours after the operation The tempera- 
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lure and pulse were slightly ele\ ated for a day or two, but soon dropped to 
normal, and the patient was discharged on the sixteenth day fully recovered 
Dr John H Jopson said that transthoracic penetration of the abdo- 
men IS a frequent injury in war surgery Most of the cases are due to 
high explosues He recalled four cases on which he operated, in which 
the missile or weapon went through the pleura and diaphragm, and in 
which he operated through the same route In three of the cases the 
wounds ^\ere produced by shell fragments, in the fourth the injury was a 
bayonet vound, and in this case theie were some points of similarity 
^\lth the one reported bj' Doctor Baldwin The soldier was going up 
to the trenches at night with a small group of men in a new area They 
were mistaken in the darkness for Germans by another party of Ameri- 
cans, and in the melee this soldier received tw'o penetrating bayonet 
wounds in the right chest, one in the second interspace, nipple line, and 
the other in the eleventh interspace, behind the post-axilIary line He 
w’as brought into the hospital in a few' hours later in good condition 
The upper wound in the front of the chest was first sutured The lower 
and posterior w'ound w as then explored The chest was widely opened 
111 the eleventh interspace, debnding the w'Ound in this proceduie, and a 
wound of the diaphragm discovered one and a half inches from its costal 
attachment This was easily reached and sutured The lung was col- 
lapsed, but not bleeding Air-tight closure of wound was made The 
patient was then turned on ins back, and the abdomen opened through 
the right rectus muscle Little blood w’as found in the abdomen , there 
was no injury of the hollow' viscera, but another wound of the diaphragm 
w'as discovered near the mid-linc and behind the dome of the liver, and 
so far back as to be inaccessible to suture through the abdominal 
w'ound We therefore closed this wound, and reopened the wound in 
the thoiax, resecting the eleventh rib to give a better exposure The 
bayonet had gone through the diaphragm, probably wounding the liver 
slightly on the retroperitoneal surface, and re-entered the pleural cavity 
near the mid-line, passing along the arc of the diaphragmatic curve By 
pushing dow'n the diaphragm and liver, after excision of the rib, we were 
enabled, w'lth some difficulty, to suture the oval opening in the diaphragm 
and without the aid of negative pressure The patient breathed well in 
the prone position, except when the downward pressure was made as 
described Air-tight closure of the pleura for a second time The man 
developed a streptococcic infection of the pleura, which demanded re- 
opening of the chest on the sixth day, and the insertion of Carrel tubes 
Chest irrigation was not well borne, and simple drainage was substituted 
for it The patient reacted well to this plan of treatment, and was evacu- 
ated in good condition five weeks after admission, with a sinus remaining 
Such expel lences were rare, and we seldom saw bayonet wounds of any 
kind, and these usually accidental The advantages of the transthoracic 
route for certain lesions in the subphrenic space is well recognized 
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Two cases of shrapnel wounds of the liver with lodgment of the foreign 
body in that organ were treated in this way In another case the wound 
in the liver was exposed transpleuially and packed, no foreign body was 
found, although the abdomen was opened again from in front, and ex- 
plored All of these cases recovered 

Dr Morris Booth Miller said that m the spring of 1917 he had a 
case similar to Doctor Baldwin’s, except that the stab wound was farther 
to the left and hence an interspace higher up There was a transpleural 
wound of the abdomen He opened the pleura and sutured the diaphragm 
from above The wound was made by a stiletto m the hand of an 
Italian who had evidently meant to make a thorough job by turning his 
hand as he struck This gave a substantial slash of the diaphragm 
After suturing the diaphragm he opened the abdomen but found no 
visceral perforation , one or two little cuts had been made in the omentum 
He was not so fortunate as Doctor Baldwin, because his man developed 
a virulent infection of the colon bacillus type and m spite of the fact that 
early drainage of the pleura was instituted the patient succumbed to 
the infection 
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THE PREP/VRATION OF THE SKIN FOR OPERATION WITH 
SOLUTION OF RUBBER AND ETHER INSTEAD OF 
TINCTURE OF IODINE 

Editor, Annals or Surgery 

While all the merit for the simplification of the technic of preparing 
the skin previous to surgical operation is due to the venerable surgeon 
of Flume, Doctor Grossich, now engaged in political strife for a patriotic 
ideal, the use of rubber and ether solution repicsents a pi ogress over the 
Grossich method of using tinctuie of iodine We have emplo}ed the 
plain rubber cement used in repairing tnes and sold at any store sell- 
ing motor and bicycle supplies, and the solution is prepared in the 
following manner 

A glass container, with ground glass covei, is stenhzed and filled with 
one part of the rubber cement and about five parts of ether The con- 
tainer IS shaken, so as to dissolve the rubber cement in the ether, and is 
allowed to stand for a few da\s The solution is applied to the dried 
skin by painting it over the operatnc field, as is done with tincture of 
iodine The solution dries almost immediately, so a second and, if de- 
sired, a third coat can be applied The surgeon can then proceed to 
operate The ether lubber solution leaves on the skm a film of rubber 
that will adhere to the skin and prevent any infection from the skin itself 

The diawbacks of tincture of iodine are so well known that we shall 
not even mention them , avc shall only mention some of the advantages, 
especially m cases of laparotomy, of the ether rubber solution It does 
not irritate even the most delicate skin The tmctuie of iodine applied to 
the skin has been the cause of many post-operative adhesions, because, 
notwithstanding the fact that the skin w^as covered with sterile gauze, 
the direct contact with the iodine, or even its vapors, helped by the 
friction of the abdominal organs against the gauze, caused irritation of 
the pentoneal surfaces, resulting in the formation of adhesions This 
draw'back is completely eliminated if rubber ether solution is used The 
use of the ether rubber solution has also allowed us to reduce the amount 
of packing around the laparotomy incision, in fact, when performing 
aseptic or quasi-aseptic operations, such as gastro-enterostomies or ap- 
pendectomies in non-acute cases, we do not cover the abdomen as is 
usually done, but use sheets with large lectangular holes and we lay the 
organs that ai e extracted from the abdomen right on the abdomen itself 
without any interposition of gauze, because the fnction of the gauze, 
whether dry or wet, is a great help to the formation of adhesions, w^hile 
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the rubber film deposited on the skin is practically non-irntating to the 
peritoneal organs, and we limit, when necessary, the packing to the indispens- 
able to pre\ent leakage of infected contents in the abdominal cavity 

If adhesive plaster is used to hold the dressing, the plaster adheres 
better to the skin prepared with the ether rubber cement than to the bare 
skin, as described in a short note in the Journal of the A M The 
ether rubber solution is absolutely sterile as shown by the report ap- 
pended," and we advise allowing the solution to stand for a few days, so 
as to be sure that the solution becomes s,tenle through the action of 
the ether 

We are now trying to color the solution so that its application to the 
operative field can be made more easily uniform and even, when we 
have found which appears to be the most suitable color, we shall make 
another short report of the results obtained 

Angelo L Soresi, M D , 

New York, N Y 


SPLENECTOMY UNDER LOCAL ANAESTHESIA 

Editor Annals of Surgery 

I desire to place on record the following case 

The patient was a woman, aged fifty years in 1912, when her 
spleen was removed under local anassthesia Resident of St Louis 
County, Mo , housewife, mother of ten children, of whom six were 
alive and well Sixteen years previous had had chills and fever of 
two months’ duration She has had severe attacks of pain and 
cramping in the abdomen, sometimes -n one Quadrant and some- 
times in another The men&es were regular until 1911 m January 
Since then they were irregular, at intervals of five or six months, 
with flooding, nervousness, hot flushes, etc, were absent She 
came seeking relief from bladdei trouble and pain in the back For 
six years she had noticed an irregular tumefaction in the lower ab- 
domen She relates that at first it was movable Three months 
before the original examination it became suddenly larger, and since 
then was immovable, and the pain in the bladder and the lower part 
of the back increased She also had pain in the higher part of 

’ A L. Soresi “ How to make even poor adhesive plaster adhere ” Journal A M A , 
September 6, 1919 

“The rubber cement in ether given me to examine bacteriologically was cultured 
in the following media Plain broth, glucose broth, plain agar, glucose agar, and blood 
agar Gelatin plates were also made All media were adjusted to hydrogen-ion con- 
centration of pH = 71 

All sets of media were cultured both aerobically and anaerobically 
There was no growth obtained on any media after twelve days, when the cultures 
were discarded as sterile 

October 14, 1919 Moitrier. 
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the back The patient complained of much gas m the bowels, 
especially at night, and constipation was an increasingly 
troublesome factoi 

E.\avuna{ion — All four quadrants of the abdomen were tender 
The tumor filled the pelvis and presented above the pubis It was 
irregular m its outlines and very hard, and should have suggested 
spleen on examination except that the characteristic notches were 
presented upwaid, giving a very different impression than that pro- 
duced when the}^ present normally On bimanual examination the 
mass was found wedged in the pelvis and apparently continuous 
with the uterus, or at least not separable The mass was tender and 
immobile and of a hard consistency 

Operation, under ether, disclosed that the tumoi was an en- 
larged spleen wedged in the pelvis It was freed and returned to 
its normal position after the surface had been rubbed with gauze 
It was hoped that antimalanal treatment and the relief of passive 
congestion which the torsion of the pedicle had caused might result 
in the resolution of the tumor A further inspection of the abdomen 
showed a definitelj'' inflamed appendix and a gall-bladder full of 
stones The appendix and the stones were removed and the gall- 
bladder drained The patient took the ether poorly and the re- 
covery period was stormy and characterized by cyanosis and 
irregular cardiac action The period of nausea was prolonged 
The spleen was retained by abdominal binders and pads and the 
head of the bed was kept low The wounds progressed favorably 
During her recovery period a very careful examination of the 
blood gave no information to guide us Nevertheless, an intensive 
antimalanal course was given without result She returned by 
agreement four months later The spleen had slipped down again, 
but was still mobile, the bladder symptoms were as bad as ever, 
although practice of the knee-chest position tended to relieve 

Second Operation — ^Novocame and adrenalin solution were used m 
the skin and the line of incision Quinine and urea hydrochloiide 
solution was injected deeply at same distance on each side A high 
rectus incision was made and the spleen pedicle lifted into view 
A multiple ligation was done with careful avoidance of the tail of the 
spleen, Pagenstecher linen being used Then the pedicle was 
divided and the spleen afterward lifted from the abdomen The 
length of the pedicle greatly facilitated the procedure The re- 
covery period was remarkably smooth in contrast to that aftei the 
first operation The wound healed well, the cardinal symptoms were 
relieved Seveial blood studies did not reveal any marked disturb- 
ance The patient remains well 

Pathology — The spleen weighed three and one-half pounds It 
was fairly smooth on its surface except for some whitish deposits 
thickening the capsule The cut surface showed an appearance of 
structure, illustrated by the photograph, as of a cortex and medulla 
The sections were prepared by the kindness of Doctor Hertzler 
and showed great increase of cells of an endothelial type, t e , large 
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cells with a clear glassy cystoplasm and stnall, well stained nuclei 
This seems to conform to the Gaucher type, although the history is 
not classical 

Comment — In cases of floating spleen the long pedicle renders 
splenectomy under local anaesthesia feasible 

Elmer D Twyman, M D , 

Kansas City, Mo 

DISLOCATION OF THE FIVE METATARSAL BONES DOWWARD 
AND OUTWARD FROM THE TARSUS WITHOUT FRACTURE 

Editor, Annals of Surgery 

The excuse for reporting this case lies mainly m its rarity In looking up 
the literature we find that there are only ten cases reported (Stimson, on 
Fractures and Dislocations) Furthermore, neither of us m quite an exten- 
sive emergency practice, has ever seen its duplicate 

The subject of this report, Mr R , married, aged fifty-five, was injured 
while working in a soap factory Claims to have never been injured before 
The present accident occurred when a i200-pound soap vat fell on him, caus- 
ing a fracture of both the tibia and fibula above the ankle-joint in the nght 
leg, and a dislocation of the metatarsal bones in the left foot The causative 
factor in this case undoubtedly must have been direct violence, first dislocat- 
ing the metatarsal bones posteriorly and then outwardly If one will look at 
the anatomy of the second metatarsal bone he will see that there is an inter- 
locking between the second metatarsal and the first and third cuneiform bones 
so that a dislocation of this type without fracture must involve either an 
anterior or a posterior dislocation of the second metatarsal bone 

Reduction of the dislocation was easily accomplished under an anaes- 
thetic Recovery was complete and the man returned to woik in six months, 
the lengthened disability being due to the fracture in the other leg 

Francis J Carr, M D , 

Francis William McGuire, M D , 

Buffalo, N Y 
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A NEW SPECIALTY WANTED 
BY A PROMINENT FIRM 

The Marvel Company, manufacturers of the Marvel 
“Whirling Spray” Syringe, is looking for a new ethical prepa- 
ration or specialty that can be introduced to physicians or to 
the public, through advertising 

Nearly every physician has a formula or an idea of an in- 
strument or appliance which he thinks would be of great bene- 
fit to mankind and prove profitable to the manufacturers but is 
not in a position to exploit it The Marvel Company will con- 
sider the purchase of same either for cash or on a royalty basis, 
providing the proposition appeals to them Formulae for the 
ordinary household remedies will not be considered Address 

MARVEL COMPANY 

No. 25 W’est 45th Street, New York City 
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Educational Departments 

Training School for Nurses Normal School of Physical Education School of Home Economics and Dietetics 
Students received on fav'^orable terms Registered trained nurses, dietitians and physical directors supplied 

Descriptive literature mailed free upon request ' 

THE BATTLE CREEK SANITARIUM 

Box 234, BATTLE CREEK, MICHIGAN 
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Endocrine Therapy 
in Dysmenorrhea 

Circtilatory stasis in the pelvis may produce a 
permanent pathology in the uterus and ova- 
ries. Simple thickening of the ovarian stroma 
obstructs the follicular elements and their 
maturation — the result is Dysmenorrhea. 

The distinct value of Corpus Luteum in the treat- 
ment of certain types of Dysmenorrhea is conceded 
Results are in direct proportion to the activity and 
uniformity of the preparation used Clinical trial is 
the best evidence in favor of our product 


The reasons why 

— made from absolutely fresh material 
— careful hand dissection 
— elimination of abnormal glands 
— original methods of manufacture and 
preservation 


Physicians will be interested in our catalog describing 
our many products — now ready for mailing 

The January issue of The Aatacotd 
and Suture is now ready Send as 
your name and address for a copy 
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Hawley’s Adjustable Spring-and-Screw Extension $7.50 

Used in connection with Leg Splints of the Thomas type and with Sinclair’s 

# Skid Eliminates the use of weights Maintains definite degrees 
of extension Allows the selection of any desired degree of pull 
The compensalmg spring ts contained within the adjusting screw 
Each line of graduation indicates a pull of fiee pounds 

^ Sinclair’s Skid or Foot Plate , for eversion or inversion 

Attachable to Thomas Leg Splint $1.00 

Thomas’s Extension Leg Splint, UNITED SWES ARMY STANDARD No 703 ... $400 

Made in two sizes of rings, 25 and 28 inches inside circumference Serves 
either side 

Thomas’s Extension Leg Splint, With stitched leather padding $7.00 
Robert Jones’s Leg Splint, modification of Thomas’s .... $8 50 

Adjustable for right or left side Can be taken apart at middle Leather 
padding 



Pratt-Lowman Self-Retaming Retractors pair $8.00 

Used in pairs Made in two sizes Larger size for femur Smaller size for 
tibia and humerus Invaluable in the open method of repairing fractures, 
especially in conjunction with the Albee Motor Sav method 

Reprint of original article sent on application 


MANUFACTURED BY 


HARVEY R. PIERCE COMPANY 

1801 Chestnut Street The Modem Surgical Instrument Stores PHILADELPHIA 

PITTSBURGH SALES OFHCE 3030 3031 3032 3033 JENKINS ARCADE 
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ARSPHENAMINE (ARSENOBENZOL) 


AND 


NEOARSPHENAMINE 



The Dermatological Research Laboratories were not organized for commercial pur- 
poses and are not conducted for private gain The profits made on Arsphenamme 
and Neoarsphenamme are placed in a fund which is set aside for the support of 
medical research 

Our laboratories t\ere fortunately prepared to supply Arsphenamme at the 
beginning of the war to our Army and Navy at a time avhen there was no other 
source of supply About 400,000 ampoules were furnished to the U S Govern- 
ment The efficacy and safetv of this compound as determined by the Medical 
Department of the Army and Navy, has been a source of great gratification to us 
Our compounds are likewise used by the leading syphilologists of the United States 
Chemical analyses, toMCity experiments on animals and clinical results all confirm 
the statement that our Arsphenamme and Neoarsphenamme are of extremely 
high purity 

DERMATOLOGICAL RESEARCH LABORATORIES 

(Incorporated as an Institute for Medical Research) 

1720-1722 LOMBARD STREET, PHILADELPHIA 
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The Results You Seek 

are certain, and sure to follow, when you prescribe 

Gray’s Glycerine Tonic Comp. 


These results, of course, are the relief of weakness and debility, the 
restoration of strength and vitality and the general up-building of your 
patient. 

You do not expect nuracles, or the achievement of the impossible You 
do not look on Gray’s Tonic as a panacea 

But you do expect your patient’s appetite to increase, his digestion to 
improve, his strength to return, and his whole condition to show a real and 
substantial gain, when you put him on Gray’s Glycerine Tome Comp 
These are the results you seek — and these are the results you get ! 
The thousands of meciical men who have used Gray’s Tonic during and 
after influenza, this past winter, know how true this is 

The Purdue Frederick Company 

135 Christopher Street New York City 
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fppAmrus 

THE CONNELL SUCTION INSUFFLATION APPARATUS 

“ Built for Service — Not on Price” 

With Case, $185.00 

The CONNELL SUCTION INSUFFLATION 
APPARATUS embodies all the essential require- 
ments for suction and for intratracheal, intra- 
pharyngeal and closed ether vapor Anaesthesia 
complete m one machine 

It will deliver the required eighteen liters per 
minute of air for such work (more if needed) 

Vaporizes ether by drop method through 
sight feed 

Delivery of ether and air controlled inde- 
pendently 

Ask your dealer for demouslraltori or write ns for 
further particulars 

IT’S SILENT' VJ 

SCIENTIFIC APPARATUS COMPANY 

162 West 34th Street NEW YORK CITY 



Anucsol 

A. hemorrhoidal M , 

Suppositories 


No matter what the price, any 
remedy is expensive if its benefits 
are problematical 
Measured thus, Anusol Supposi- 
tones are among the least expensive 
standard remedies of the day 
Greatest possible results in the 
shortest possible time 
That’s what counts 
Sample on request 


^ MADE IN U S.A. 

Furnished TWELVE in grey box 
WHITE, RED AND BLACK LABEL 
AT BEFORE-THE-WAR PRICE 

SCHERINGSGLATZ,IncNewYork 


YOUR X-RAY SUPPLIES 

Get our price list and discounts on 
quantities before you purchase 
HUNDREDS OF DOCTORS FIND WE SAVE THEM 
FROM 10% TO 25% ON X RAY LABORATORY COSTS 
AMONG THE MANY ARTICLES SOLD ARE 

X RAY PLATES Three brands in stock for quick shipment 
PARAGON Brand for finest work, UNIVERSAL Brand* 
where price is important 

X RAY FILMS Duplitized or Dental — all standard sizes 
Eastman Ilford or X-ograph metal backed Fast or 
slow emulsion 

BARIUM SULPHATE For stomach work Finest grade 
Low pnce 

COOLIDGE X RAY TUBES 5 styles 10 or 30 milliamp 
Radiator (small bulb) or broad medium or fine focus 
large bulb Lead Glass Shields for Radiator type 
DEVELOPING TANKS 4 or 6 compartment stone will end 
your dark room troubles 5 sizes of Enameled Steel Tanks 
DENTAL FILM MOUNTS Black or gray cardboard with cellu- 
loid window or all celluloid type onetoeleien film open 
mgs Special list and samples on request Price includes 
imprinting name and address 
DEVELOPER CHEMICALS Metol Hydroqumone Hypo etc 
INTENSIFYING SCREENS Patterson TE, or celluloid-backed 
screens Reduce exposure to ^th or less Double screens 
for film All metal cassettes 

LEADED GLOVES AND APRONS (New type glove lower priced) 
FILING ENVELOPES with printed X-ray form (For used plates ) 
Order direct or through your dealer 

If Yon Have Gel^Yonr Name on 

GEO. W. BRADY & CO 

mm 757 So Western Ave CHICAGO 











Announcing 

the Prodnotion of 

Pneumo-Strep-Serum 

(Antipncumococcio and Antistreptococcic Sernm) 

Reports from Army Camps indicate that the strepto- 
coccus hemolyticus and other streptococci are frequently associa- 
ted with pneumococci as causative factors in pneumonia When 
it IS determined that the pneumonia is complicated by the strep- 
tococcus, the conjoint use of Antipneumococcic Serum Polyva- 
lent and Antistreptococcic Serum Polyvalent is indicated. 
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I strains of streptococcus 

Pneumo-otrep* 

'Injecting Cultures into Serum Producing Horse Serum , therefore, pOS- 

sesses the combined ad- 
vantages of antipneumococcic and antistreptococcic serums It contains 
antibodies against all the various strains of pneumococcus and streptococ- 
cus employed, and, by standardization against type I pneumococcus, it is 
equally as potent against type I pneumonia as the type I and polyvalent 
antipneumococcic serums 

An injection of 100 mils Pnenmo-Strep-Sernm is 
equivalent to 100 mils Antipneumococcic Serum 
and 100 mils Antistreptococcic Serum. 

Supplied in 50-mil packages, with the Mulford perfected 
vSftSo Intravenous Apparatus 

H. K. Mulford Company, Philadelphia, U, S. A. 


'Injecting Cultures into Serum Producing Horse 






The Opportune Time Is Now 

Increased Production means a greater volume of business 
Greater Volume of Returns means increased profits 
Increased Profits means the elimination of “H” from H C L 
Now Is The Opportune Time for You to increase the scope 
of jour facilities — 

And The Fact that the modem x-rajr equipment is all-important — 
j^es, indispensable — to progress m medical practice 

Suggests the bringing of x-ray 

Let us help you solve the problem of m , 

creasing the range of your present X ray equipment Up to the present day de- 

velopment, to give a wide range of 
who maintain modem equipment in Service and 


who maintain modem equipment in 
keeping with present day requirements 

Be Independent Self ReUant 


Increase Your Revenue 


VICTOR ELECTRIC CORPORATION 

Manufacturers of Roentgen and Fhysto-Therapy Apparatus 

Braneb Main Offiee and Faarj Branch 

CAMBRIDGE, MASS CHICAGO NEW YORK 

66 Broadway Jackson Blvd and Robey ^31 E 23rd St 

Sales Offices and Service Stations in all principal cities 
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A. Montkly Review of Surgical Science and Practice 

Edited by ' - - - 

LE WIS STEPHEN PILCHER. M D., L L.D. 

' ^ of New York , 

Witb the Collaboration of i , 
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Stanolind 


Bcg.U.S.Pat*Ott 


Surgical Wax 

Alleviates Pain 

When the wax film is laid on a denuded sur- 
face the patient is relieved of pain immediately. 

Until after the healing process has started, 
Stanolind Surgical. Wax should not remain on 
the wound longer than twenty-four hours. 

1 

Later the wound may be cleansed and redressed' 
every forty-eight hours. 

- In removing the dressing, when that portion 
adhering to the uninjured skm'has been loos- 
ened, the entire filrri may be rolled back with- 
out causing the least pain, or without injury 
to the granulations. 

Stanolind Petrolatum 

f V. . 

For Medicinal Use , 

In fiva (frades to meet erery requirement. 

Superla White, Ivory White, Onyx, Topae and Amber. ^ 

Stanolind Petrolatum _is of such distinctive merit as to sustain 
the well-established reputation of the Standard Oil Company of 
Indiana as manufacturers of medicinal petroleum products 

You may subject Stanolind Petrolatum to’ the most rigid test 
and investigation — you will be convinced of its superior merit. 

STANDARD OIL COMPANY 

(Indtana) ~ . - 

Manu/aefurtr* of Mtdxnrial Produ^$froin PttroUtwn_ 

910 S. Michigan Avenue Chicago, U, S. A. 
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Chronic Invalidism is a 
very frequent sequel of 
Influenza. 




Fellows 
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togetheT^tth^the^j:,m^ptent dy- 
namic ageiitSj.'-s^T-whn'ifi^'^nd qui- 
nine. It accelerates convalescence 
and restores strength and vigor 


‘‘ The Standard Tonic for Over Half 

a Century*' 


SAMPLES AND LITERATURE UPON REQUEST 


FELLOWS MEDICAL MANFG. CO., Inc. 

26 Christopher Street New York 
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NEW INSTRUMENTS AND EQUIPMENT 


THE BOYNE TONSIL HAEMOSTAT | 

TIic LatcJl «nil Mojl Sslijfaclory Haemostat Technmue for Ils Uae , 

^ Gauze pads are sewed { 

S or attached to the ter 

minal discs through eye 
andaretobethesize 
tonsil removed 

\\ The arms are com 

H pressed pads placed 

g J J opposite fossee and arm 

s jLf ^ allowed to open 
i j/j The thumb screw 

only to reduce 

'-j''-' w pressure or to sustain 

any desired pressure There is approximately two pounds pressure 
svithout the use of either screw Sent on approval Price $5 00 


THE HOOD MODIFIED SNARE 

The most practical of ^ . P * 

all snares simple manip ' t ' ■ ■■ ' ■ ■■' ■ 

ulatton powerful and It 

most efficient Traction is 4l 

obtained %vithout effort — -tw. 

No parts to get out of * i 

order easily taken apart . - 3 ^ Q 

to slenlize etc \ 

Rapid of slow snanng can be done at will as it \ 
cuts as smooth as a knife There is no lost motion as ^ 
found m other snares and this greatly overcomes 
usual injury to the posterior pillar 11 

Snare furnished with straight canula and with one U 
large medium or small loop $9 00 ^ 

Extra loops any size $1 50 



Betz, Products are 
Unsurpassed 
in Construction, 
Workmanship and 
Finish 

W e invite Com- 
parison of Quality 
^Vlth the Highest 
Priced Goods in 
the World 
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GENITO URINARY SPECIALIST'S OUTFIT 


Our Line is Limited only 
by the Maximum Demands 
of the Profession 

T1 nle for Catalog 

FRANK S. 
BETZ CO. 

HAMMOND, IND 

CHICAGO' 

30 E Randolph Street 

NEW YORK 
6 8 W 48lh Street 


YOUR X-RAY SUPPLIES 

Get our price list and discounts on 
quantities before you purchase 
HUNDREDS OF DOCTORS FIND WE SAVE THEM 

FROM 10% TO 25% ON X RAY LABORATORY COSTS 

AMONG THE MANY ARTICLES SOLD ARE 

X RAY PLATES Three brands in stock for quick shipment 
PARAGON Brand for finest ^Nork, UNIVERSAL Brand, 
nhere price is important 

X RAY FILMS Duphtized or Dental — all standard sizes 
Eastman Ilford or X-ograph metal backed East or 
slow emulsion 

BARIUM SULPHATE Tor stomach nork Finest grade 
Lon price 

COOLIDGE X RAY TUBES S stjles 10 or 30 milhamp 
Radiator (small bulb) or broad medium or fine focus, 
large bulb Lead Glass Shields for Radiator type 

DEVELOPING TANKS 4 or G compartment, stone, mil end 
j our dark room troubles 5 sizes of Enameled Steel Tanks 

DENTAL FILM MOUNTS Black or gray cardboard with cellu- 
loid windon or all celluloid type one to eleven film open 
mgs Special list and samples on request Price includes 
imprinting name and address 

DEVELOPER CHEMICALS Metol Hjdroqmnone Hjpo etc 

INTENSIFYING SCREENS Pattemon TE, or celluloid backed 
screens Reduce exposure to ,J^th or less Double screens 
for film All metal cassettes 

LEADED GLOVES AND APRONS (Nen tj pe glov e low er priced ) 

FILING ENVELOPES with printed X-raj form (For used plates ) 
Order direut or through your dealer 

JJ Yqjj a Machine Gel Your Name on 
Our Mailing Liil 

rkPtS^fel W. BRADY & CO. 

757 So Western Ave CHICAGO 


P |i 70 bilin 
E Pills 


What are the underlying causes of 
gall-stone formation? 

Infection of the gall bladder 
Bile stasis 

Increased cholestenn formation 
Duct swelling and inflammation 
Probilin Pills are pharmacologically 
so planned as to meet all of them 
A fifteen-year reputation proves it 


MADE IN U.S A 

Furnished sixty in amber vial 
WITH green label and RED SEAL 
AT BEFORE -TH E-WAR PRICE. 

SCHERING &GLATZ,Inc NewYork 
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Chronic Invalidism is a 
very frequent sequel of 
Influenza. 
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and restores strength and vigor 
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The Standard Tonic for Over Half 
a Century'' 



SAMPLES AND LITERATURE UPON REQUEST 


FELLOWS MEDICAL MANFG. CO., Inc. 
26 Christopher Street New York 
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NEW INSTRUMENTS AND EQUIPMENT 


THE BOYNE TONSIL HAEMOSTAT 
The L&test add Most Satisfactory Haemostal Technique for Its Use 

Gauze pads are sewed 
P or attached to the ter 

minal discs through eye 
lets andarelohelhesize 
XV *°'^**^ removed 

^ pressed pads placed 

0 opposite fossai and arm 

^ g // allowed to open 

S y* The thumb screw 

only to reduce 
pressure or to sustain 
an> desired pressure There is approximately two pounds pressure 
without the use of either screw Sent on approval Price $5 00 


THE HOOD MODIFIED SNARE 
The most practical of 

all snares simple manip -- 

ulabon powerful and y\ 

most efficient Traction is j 

obtained without effort (** 

No parts to gel out of |j 

order easily taken apart , — .. 

to sterilize etc \ ' 

Rapid or slow snanng can be done at will as it \ 
cuts as smooth as a knife There is no lost motion as ^ 
found in other snares and this greatly overcomes 
usual injury to the postenor pillar \\ 

Snare furnished with straight canula and with one U 
large medium or small loop $9 00 ^ 

Extra loops any size $1 50 \ 


Belz Products are 
Unsurpassed 
in Construction, 
Workmanship and 
Finish 

We invite Com- 
parison of Quality 
with the Highest 
Pneed Goods in 
the World 
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GENITO URINARY SPECIAUST’S OUTFIT 


Our Lane is Limited only 
by the Maximum Demands 
of the Profession 

Wnie for Catalog 

FRANK S. 
BETZ CO. 

HAMMOND, IND 
CHICAGO 

30 E Randolph Street 

NEW YORK 
6 8 W 48th Street 


YOUR X- RAY SUPPLIES 

Get our price list and discounts on 
quantities before you purchase 
HUNDREDS OF DOCTORS FIND WE SAVE THEM 

FROM 10% TO 25% ON X RAY LABORATORY COSTS 

AMONG THE MANY ARTICLES SOLD ARE 

X RAY PLATES Three brands m stocL for quick shipment 
PARAGON Brand, for finest ^ork UNIVERSAL Brand 
where price is important 

X RAY FILMS Duplitized or Dental — all standard sizes 
Eastman, Ilford or X-ograph metal backed Fast or 
slow emulsion 

BARIUM SULPHATE For stomach work Finest grade 
Lo^ pace 

COOLIDGE X RAY TUBES 5 styles 10 or 30 milhamp 
Radiator (small bulb) or broad medium or fine focus 
large bulb Lead Glass Shields for Radiator type 

DEVELOPING TANKS 4 or 6 compartment stone, will end 
5 our dark room troubles 5 sizes of Enameled Steel Tanks 

DENTAL FILM MOUNTS Blacker gray cardboard with cellu- 
loid ^Mndow or all celluloid tipe onetoele^en film open 
mgs Special list and samples on request Price includes 
imprinting name and address 

DEVELOPER CHEMICALS Metol Hydroquinone, po, etc 

INTENSIFYING SCREENS Patterson TE or celluloid backed 
screens Reduce exposure to Kth or less Double screens 
for film All metal cassettes 

LEADED GLOVES AND APRONS (Ne^\ ty pe glove, low er priced ) 

FILING ENVELOPES with printed Y-ra> form (For used plates ) 
Order direct or through 3 our dealer 

11 You Have a Macluue Get Your Name on 
List 

GEO. W. BRADY & CO 

757 So Western Ave CHICAGO 


‘ Artusol 

Ai JiL hemorrhoidal Mm 

Suppositories 


Let us say that m a case of Hemor- 
rhoids an operation has become unavoid- 
able 

And It has been performed skillfully and 
with success 

Does it safeguard from recurrence? 

Anusol Suppositories — used promptly 
on reappearance of symptoms and at 
regular mtervals thereafter — are approved 
prophylactics 

Sample on request j 


MADE IN U S.A 

Furnished twelve in grey box 

WHITE, RED AND BLACK LABEL 
AT BEFORE-THE-WAR PRICE 

SCHERING£GLATZ,IncNewYork 
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4 U. S. WARS and marks has RE-MEMBERED them 


The estab- 
hsliment o f 
A A Marks 
IS the oldest 
in the world 
devoted ex- 
clusively to 
the manufac- 
ture of Arti- 
ficial Limbs 
It has pro- 
duced more 
complete 
artificial legs 
and arms 
than any 
other concern 






It has made 
limbs for sol- 
diers of four 
U S wars, 
as follows 

MexicanW ar, 
1847, 

Civil War, 
1861-1866, 

Spanish War, 
1898, 

and the 
World War, 
1917-1918 


Mr Smith — Can you remember me i Mr Marks — Yes, step tn this room 


The establishment stands today at the head of the profession in improvements, magnitude of 
work, excellence of products and good faith 

Send for Manual of Artificial Limbs The book contains 384 pages illustrated by 674 cuts, and a thousand 
testimonials Instructions are given how to take measurements and obtain artificial limbs without leaving home 

A. A. MARKS BROADWAY NEW YORK, U. S. A. 


The WALKEASY 

>VR.TlFXCIALr L,CO 

Our Art Catalog contains valuable informa- 
tion on Care and Treatment of Stump Prepara- 
tory to applying an Art Limb How Soon to 
Apply Art Limbs for Children Directions 


Apply Art Limbs for Children 
for Self-Measurement, etc , etc 


George R Fuller Co , Rochester, N Y 

nrmiclicsy UiiOolo, Uo«ttoTif J*hllaclclplila 


THE CLEANEST TASTE 
IN THE WORLD - 

Exquisite mouth cleanli- 
ress so essential to 
health niid personal 
charm IS assui- 
ed by the 
regular 



SEND LARGE TUBE FREE 

Kame 
Address 


B. B. CULTURE 

The employment of a lactic 
culture as a biological anti- 
septic in local pus cavities is 
a measure which is rapidly 
gaming favor The treat- 
ment IS a logical one and the 
results are frequently sur- 
pnsmgty rapid 
B. B CULTURE IS especial^ 
suited for external use, and 
it will be a pleasure to funnsh 
samples for clinical tnal 

B. B. CULTURE LABORATORY, INC. 

YONKERS, NEW YORK 
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LOESER'S INTRAVENOUS SOLUTIONS 



INTRAVENOUS SOLUTIONS of U S P and standard salts accurately prepared so as to be 
acceptable to the blood stream and avoid shock and alcuming reactions Simple office and bedside technic 
Ethically presented, the contents definitely stated on the table, without ambiguous statements, coloring matter or 
urmecessary ingredients to disguise the actual contents 

Stenle stable solutions in sealed glass ampoules 5 cc to 20 cc ready to inject 

Sodium Iodide, Iron and Arsenic Mercury Bichloride Mercury Oxycyamde, Sodium Salicylate, Quinine Arsenobenzol 
Cacodylate and Mercury, Hexamethylenamine Calcium salts etc 

Send for Reprints Clinical Data and complete List of Intravenous Solutions 

New York Intravenous Laboratory, 110 E 23rd St , N Y City for the* Medical Profession Exclusively 
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“COUNCIL PASSED” 

ABBOTT’S DICHLORAMINE-T 

Special literature on request 

ABBOTPS CHLORCOSANE 

Oil Solvent for Dichloramme-T 

ABBOTT’S CHLORAZENE 

Send foi Sample and Booklet 

ABBOTT’S CHLORAZENE GAUZE 

Send for a sample 

ABBOTPS PARRESINE 

Booklet “The Treatment of Burns" free on request 

ABBOTT’S PARRESINED LACE-MESH DRESSING 

L 

Sample on request 

ABBOTT’S HALAZONE 

Dakin’s tablet for water purification 

ABBOTT’S BARBITAL 

Introduced as Veronal Booklet on request 

ABBOTT’S PROCAINE (A-P) 

Send for Booklet 

ABBOTT’S CINCHOPHEN 

Special Booklet on Request 

ABBOTT’S DIGIPOTEN 

A De Luxe Digitalis Preparation 

ABBOTPS GALACTENZYME 

Containing Bacillus Bulgaricus 

ABBOTPS BIOLOGICS 

Booklet on request 

WRITE FOR COMPLETE PRICE LIST — ^Also for Bulk Prices 
and Literature When prescribing specify Abbott’s Let us stock 
your druggist for your convenience in prescribing Send us his name 

THE ABBOTT LABORATORIES 

Dept. 102, CHICAGO, ILL. 

New York, Seattle San Francisco Los Anveles 

31 E 17th St 225 Central Bldg 371 Phelan Bldg 631 I W Heilman Bldg 

Toronto Bombay 




TUBE TILT TABLE 

Fluoroscopy Stereoscopy, Radiography in Any Desired Position 



ROENTGEN APPARATUS 

The Efficiency of your Roentgen 
Ray Department is in Direct 
Ratio to the Technical Excel- 
lence of the Apparatus Installed 

SEND FOR LITERATURE DESCRIBING THE 



Interrupterless Transformer 

Stereoscopic Tube Stand 
High Frequency Coils 
Accessory Equipment 


Campbell Electric Corporation, Lynn, Mass. 
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Suture Superiority 

is established by invariable sterility and uniform 
tensile strength. Rigid adherence to the best 
bacteriologic practice and control of the raw ma- 
terial enables us to produce a strand which has the 
highest surgical endorsement. 

Other of our products which bear the same stand- 
ard of careful preparation are 

Umbilical Tape Twisted Silk 

Horse Hair Obstetrical Sutures 

Circumcision Sutures Intra-Medullary Bone 
Braided Silk Splints 

Send for our catalog of Dependable Animal Deriv- 
atives. Thejanuaryissueof the Autacoid and Suture 
IS no w being mailed. Send us your name and address. 




THE 

_ZIA 


_ZZ. 


V K-WlLSON 




4221 South Western Boulevard, Chicago 


These photographs illustrate the 
new style packages of Sutures The 
larger one contains the standard 60 
inch strand and sells at ^3 00 per 
dozen, less 25% in gross quantities 
The emergency package contains a 
20 inch strand, a handy package sold 
at ^1 25 per dozen without needles, 
or at ^2 40 with needles, less 25 % 
in gross quantities 

The material in each is of the same 
high quality standard 
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TUBES ef DISTINCTION 

To »e«nltxe the outside oF theie 
heO filh the iattruments. 
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TUBES of DISTINCTION 


HOLLISTER 

STERILE CATGUT 

amoMic I 

«0 I h L» irth* 
EMCRCENCy TUOCS 
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-ABVTTOIR TO TUBE 


HOLLISTER 

STERILE CATGUT 


CHROMIC 


STANDARD 
60 INCH LENGTHS 

rnCPAREO FROM 
ABATTOIR TO TUBE 
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Palent applied for 


Hawley’s Adjustable Spring-and-Screw Extension . 

Used in connection with Leg Splints of the Thomas type and with Sinclair's 

Skid Eliminates the use of weights Maintains definite degrees 

of e\tension Allows the selection of any desired degree of pull 
/ compensating spring is contained witlim the adjusting screw 
^ 6 iH' Each line of graduation indicates a pull of five pounds 

Sinclair’s Skid or Foot Plate; for eversion or inversion 


$7 50 


Attachable to Thomas Leg Splint 


$ 1.00 


Thomas’s Extension Leg Splint, JNITEO STATES ARMlf STANDARD No 703 ... $400 

Made in two sizes of rings, 25 and 28 inches inside circumference Serves 
either side 

Thomas’s Extension Leg Splint, With stitched leather padding $7.003^ 
Robert Jones’s Leg Splint, modification of Thomas’s . . . $8 50 

Adjustable for right or left side Can be taken apart at middle Leather 
padding 



Pratt-Lowman Self-Retaining Retractors pair $8 00 

Used in pairs Made in two sizes Larger size for femur Smaller size for 
tibia and humerus Invaluable in the open method of repairing fractures, 
especially in conjunction with the Albee Motor Saw method 

Reprint of original article sent on application 

MANUFACTURED BY 

HARVEY R. PIERCE COMPANY 

T801 Chestnut Street The Modem Surgical Instrument Stores PHILADELPHIA 

PITTSBURGH SALES OFFICE 3030 3031 3032 3033 JENKINS ARCADE 


ARSPHENAMINE (ARSENOBENZOL) 

AND 

NEOARSPHENAMINE 



The Dermatological Research Laboratories weie not organized for commeicial pur- 
poses and are not conducted for private gain The profits made on Arsphenamme 
and Neoarsphenamme are placed in a fund which is set aside foi the support of 
medical research 

Our laboratories w'ere foitunately prepared to supply Arsphenamme at the 
beginning of the w'ar to our Army and Navy at a time when there w'as no other 
source of supply About 400,000 ampoules w'ere furn shed to the U S Govern- 
ment The efficacv and safety'' of this compound as determined by the hdedical 
Department of the Army and Navy, has been a source of great gratification to us 
Our compounds are likewise used by the leading sj'philologiats of the United States 
Chemical analyses, tovicity e\periments on animals and clinical results all confirm 
the statement that our Arsphenamme and Neoarsphenamme aie of extremely 
high purity 

DERMATOLOGICAL RESEARCH LABORATORIES 

(Incorporated as an Institute for Medical Research) 

1720-1722 LOMBARD STREET, PHILADELPHIA 



STERILIZER 

Standard of the Profession 

This Cut shows the latest model with feat- 
ures, as follows . 

No 1 — Lever attachment to raise 
cover and tray with one 
operation 

No 2 — Automatic cut-out, con- 
structed along the lines of 
a switch, absolutely depend- 
able and fool-proof 
No 3 — Unique Electric Heater, 
without wire or ribbon 
No 4 — Switch giving three degrees 
of heat 

No 5 — Faucet with wooden handle 
to draw off water 

1 It IS furnished with or without white enam- 
I elled stand Made in three stock sizes For 
I further information, ask your dealer or re- 
quest illustrated circular from 

The Prometheus Electric Co. 

511 WEST 42d STREET NEW YORK 
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'ppAmri/s 


THE CONNELL SUCTION INSUFFLATION APPARATUS 


‘Built for Service — Not on Price’ 


With Case or Hospital Stand, $185.00 
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ITS SILENT * 


The CONNELL SUCTION INSUFFLATION 
APPARATUS embodies all the essential require- 
ments for suction and for intratracheal, intra- 
pharyngeal and closed ether vapor Anaesthesia 
complete m one machine 

It will deliver the required eighteen liters per 
minute of air for such work (more if needed) 

Vaporizes ether by drop method through 
sight feed 

Delivery of ether and air controlled inde- 
pendently 

Ask your dealer for demonstration or write ns for 
further particulars 


SCIENTIFIC APPARATUS COMPANY 

162 West 34th Street NEW YORK CITY 


Bard-Parker Knife 

FOR THE SURGEON 

Standardized Sharpness 


yi Size 


Blades Nos 20, 21 and 22 Fit Handle No 4 


Size 


Blades Nos 10 and 11 Fit Handle No 3 


If your dealer cannot supply, we will Order by Number 

Bard-Parker Co, Inc, 37 E. 28th St, New York City 
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Announcing 

the Productiou of 

P neumo-Strep-Serum 

(Antipneumoooccic and Antistreptooocoio Serum) 

Reports from Army Gamps indicate that the strepto- 
coccus hemolyticus and other streptococci are frequently associa- 
ted with pneumococci as causative factors in pneumonia When 
it IS determined that the pneumonia is complicated by the strep- 
tococcus, the conjoint use of Antipneumococcic Serum Polyva- 
lent and Antistreptococcic Serum Polyvalent is indicated 


pr: 
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—r; j 1 1 - ^ ^. 1 j TheDiffionltiesand 

«' [ , k I I' I I I i> Inconvenience of sep- 

i r r > ^ arate injections of Anti- 

. 4 ' r 'I pr >> pneumococcic Serum 

* i I 9 * L - ' I Antistreptococcic 

- l„t, [, IIP IBS. . w Serum may be avoided 

iilil]f|l!i8 k 1^^ by using Mulford 

llllllllllllll ll H f Pneumo-Strep- 

iflH pared by injecting 

mm horsey simultaneously 

V hRIIIIIIIIU cus, also some strains 

from group IV pneumo- 

I strains ofstreptococcus 

' ' Pneumo-Strep* 

Injecting Cultures Into Serum Producing Horse Serum* therefore, pOS- 

sesses the combined ad- 
vantages of antipneumococcic and antistreptococcic serums It contains 
antibodies against all the various strains of pneumococcus and streptococ- 
cus employed, and, by standardization against type I pneumococcus, it is 
equally as potent against type I pneumonia as the type I and polyvalent 
antipneumococcic serums 

An injection of 100 mils Pneumo-Strep-Serum is 
equivalent to 100 mils Antipneumococcic Serum 
and 100 mils Antistreptococcic Serum. 

Supplied in 50-mil packages, with the Mulford perfected 
Intravenous Apparatus 

^SoRAio*''^ H. K. Mulford Company, Philadelphia, U, S. A. 


Injecting Cultures Into Serum Producing Horse 
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When You Buy 

K-Ray or Physto-Therapy Apparatus 

Know 

(| “Victor” responsibility in backing up 
every piece of apparatus bearing tbe 
“Victor” trade mark. 

“Victor” users are the best reference 
for “Victor Quality.” 

Cl[ “Victor” facilities extend a personal 
service of real value to every “Victor” 
user — a personal service available in 
every part of the country. 

VICTOR ELECTRIC CORPORATION 

Manufacltirers of Roenlgen and Physio-Therapy Apparatus 
Branch Factory Branch 

CAMBRIDGE MASS CHICAGO NEW YORK 

66 Broadway Jackson Blvd and Robey 131 E 23d St 

Sales Offices and Service Stations in all principal cities 
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Apothesine 
™ Surgery 


A PROMINENT Chicago surgeon reports that he 
has used Apothesine extensively as a local anes- 
thetic in surgery, including operations for the removal 
of inguinal glands, resection of rib and draining of 
lung abscess, circumcision, inguinal and femoial 
hernia, carcinoma of the face, synovial cyst on the 
back of the wrist, ligation of thyroid vessels, gastro- 
enterostomy, a very extensive thyroidectomy, and 
removal of tumoi of the breast 

This surgeon declares that he has employed as 
much as five ounces of a one-and-one-half-per-cent 
solution without any noticeable toxic effects or intei- 
f erence with primary wound healing , also that 
Apothesine solution is not decomposed by boiling for 
five or ten minutes, and that it pioduces complete 
anesthesia which persists m the neighborhood of an 
hour 

SURGICAL TABLETS OF APOTHESINE 

Hypodermic Tablet No 221 One tablet dissolved in one ounce of physiolognc 
salt solution makes a 1 % solution of Apothesine in Adrenalin 1 100 000 Tubes of 
10, five in a package 

Parke, Davis & Company 


DETROIT 
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Three Ideals 
Reached 

With Diagnostic X-Ray Plates 

SPEED Diagnostic plates are 100% faster than 

others, making their use of superior 
value m stomach, lung, gastro-intestinal 
and obstetric radiography 

ACCURACY Only flawless, new glass is used for 
Diagnostic plates — no negative glass 
whatsoever This minimizes the pos- 
sibility of error at the source — stand- 
ardizes materials and results 

CLARITY Diagnostic plates fix out stain-free in 
development — clear in delineation They 
give a long range of gradation for dens- 
ity and show marked contrasts, inval- 
uable in kidney and gall bladder diag- 
noses 

SPEED-ACCURACY-CLARITY 

AMERICAN PHOTO CHEMICAL COMPANY 

Rochester New York 


For Sale By Leading Supply Houses 




Just a Bit Different 


than all the others is the new 

“ Universal Greenberg^s 
Cysto-U rethr oscope ” 

Through it the operator observes the interior of 
a urethra or bladder, as if viewed with daylight. 

Perfectly ^^UniversaV^ for Observation 

Irrigation 
^ Cauterization 

Fulguration 

''cthlSization 

Instrumentation 


Write for descriptive Bulletin No. 14 


Manufactured by 


The Kny-Scheerer Corporation 

Department of Electro- Medical Apparatus 
404-410 West 27th St. NEW YORK CITY 
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■ ^ourself 

'trjjv OtherCat§u.i 

Samples 
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I^Tm 5Z9 r for 5 hours 

|/| inside SEALED tube %v e'^||i^*^n^ 

|rjr" Toluol tubing- fluid ^ ^ 1^2, ][ H 

y^cumoiheatin.bath throughout thc waT 

Millions of Sutures supplied 
1 I to U S Army a.ncl Navy 

I' 11 without a .single n^eetion 

ipemonstrating- |?or any cause 

11 H the Principle •' This unequalled record 

^Claustro-Thermal was attained throug^h the 

11 I Sterilization Claustro-Thermal method 

11 I of heat sterilization 


Demonstrating 
11 II the Princ iple 


==«^ HAVTS & GMOI^^Lsra 

^ \Ln i^siiiSFe 3pecmlM^^ 

®Da'l t«c 2 ir -221 Duffield Street ''BROOKLyN''NY 
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ANNALS of SURGERY 

VoL. LXXI FEBRUARY, 1920 No. 2 

OXYCEPHALY: REPORT OF TWO CASES * 

By Stkphbn II Watts, M D 

OF ChaRTX)TTEBV1LI.B, Va 
CRorrsaon or aUROBiiT, oNn ersitt'oj mroisia 

The various types of cranial deformity associated with optic atrophy 
have been fairly familiar to the ophthalmologist for a number of years, 
but if I may judge from my own expeiience and from the comparatively 
meagre literature on the subject, the general physician and surgeon is 
poorly acquainted with this group of cases to which Bertolotti applies 
the term “ cranio-synostose pathologique ” 

Of these deformities the most frequent and important is the oxy- 
cephalic type, also called by various other names, steeple oi tower head, 
Turmschadel, Spitz-kopf, turricephaly, acrocephaly, hypsiccphaly, etc 
The two names which have been used most fiequently and interchange- 
ably are " turmschadel " or steeple head, and oxycephaly, and Sharpe has 
suggested that we consider the two names as applying to one condition 
which differs only in the degree of the deformity, tiumschadel oi steeple 
head for the mild form of the condition, wheie there is no definite promi- 
nence or protrusion at the anteiior fontanelle, and oxycephaly for the more 
severe cases with a pi eminence at the anterior fontanelle 

The first case of this character was described by Von Graefe m 1866 
and since that time a good many cases have been reported in the ophthal- 
mological journals Unfoitunately, the fiist and most important symp- 
tom is usually the progiessive loss of sight, on account of which the 
patient is sooner or later, usually later, taken to the oculist and generallj 
little or no attention has been paid to the cranial deformity Since the 
dimming_of vision usually occiiis in eaily childhood it is often not lecog- 
nized until the optic atrophy is far advanced, theiefore I think it is to be 
deplored that the family physician and childien’s doctor are not more 
familiar with the fact that ceitain types of cranial deformity are apt to be 
associated with optic atrophy, as I believe that if X-ray pictuies were 
made of these pathological vaiieties of skull deformity 111 early life, a 
diagnosis could be made in many cases and optic atiophy prevented by 
an early decompiession to lelieve the increased intracianial pressure 
The importance of oxycephaly as a cause of blindness is shown by the 

* Read before the Southern Surgical Association, December 18, 1919 
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fact that Meltzer was able to report 20 cases of this character from one 
institution for the blind m Germany 

Etiology — Many theories have been advanced to account for the 
cranial deformity and the associated disturbance of the optic nerve As 
regards the cranial deformity it is now generally believed to be due to a 
premature synostosis of the parietal bones with the occipital and temporal 
bones, with a compensatory enlargement in the region of the sagittal 
suture and in the frontal region The cause of this premature synostosis 
IS not known It has been attributed by some to rickets but most of the 
cases have shown no other signs of nckets, no rosary, no enlargement of 
the epiphyses, no curvatures of the long bones, etc , moreover, in rickets 
the closure of the sutures is usually delayed and the deformity of the head 
IS different Of the forty cases m the collective reviews of Enslin and 
Patry none showed any signs of nckets Others believe the synostosis 
IS due to irritation of the sutures by a meningitis involving the dura, but 
there seems to be little to support this theory Virchow thought that a 
congested condition of the skull contents without actual inflammation 
might cause synostosis Schuller is of the opinion that the premature 
synostosis is an evidence of a developmental disturbance which shows 
itself in the skull and not in the rest of the skeleton, but this theory still 
leaves us ignorant of the primary cause In one of my cases two years 
after a bilateral subtemporal decompression the X-ray shows practically 
complete ossification over the protruding brain, and I have wondered 
whether the tendency to new bone formation might be of any significance 
in this connection 

The optic atrophy has been ascribed to meningitis, to local changes 
in the optic foramina making pressure on the optic nerves, and to the 
increased intra-cranial pressure Meningitis can probably be dismissed 
with few words since, if it were the cause, the other cranial nerves would 
be more frequently involved Pressure on the nerves in the region of the 
optic foramina has been attributed to narrowing of the foramina by dis- 
tortion or by hyperostosis, but in only one or two cases has autopsy 
shown any evidence of such narrowing A few years ago von Behr 
claimed to have found that in many cases of oxycephaly thp distortion of 
the skull displaces the carotid sulcus forward in such a way that the 
carotid artery does not he to the outer side of the nerve but beneath it, 
and as the artery turns backward in its sagittal course it forms the lower 
wall of the optic canal, thus compressing the nerve and causing the 
atrophy In 1913 Schloffer examined a number of oxycephalic skulls and 
in many found relations apparently confirming Behr's theory After 
practicing the operation on the cadaver he removed the roof of the optic 
canal, by a two-stage operation, in two cases of oxycephaly with rather 
advanced optic atrophy, the operation being confined to one side in each 
case In one case which was fdllowed only a few weeks there was no 
change in the eye, but in the other case, after three weeks, light per- 
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ception returned, a result which had not been accomplished by a pre- 
vious decompression He says that further experience only will show 
whether this operation, which he calls the “ Kanal operation,” is valu- 
able, but he thinks it may at least be justifiable when a previous decom- 
pression has failed 

A number of cases have been reported in which a definite condition of 
choked disk has been seen preceding the optic atrophy, and most authors 
believe that the optic nerve changes are due to an increased intra- 
cranial pressure, just as they are in cases of cerebral tumor There has 
been some difference of opinion regarding the cause of the increased 
pressure, most observers believing it to be due to the disproportionate 
growth of the brain and skull, while some, notably Meltzer, Vorschutz, 
and Bramann, think it is due to an internal hydrocephalus 

Those holding the former view call attention to the fact that owing to 
the premature synostosis the skull cannot keep pace with the expanding 
brain, which glows very rapidly m the early years of life, consequently 
the skull becomes deformed and the constant pressure of the brain causes 
an atrophy of the skull even to the extent of producing considerable 
openings in it, “ spontaneous decompression ” 

Meltzer thinks the increased intracranial pressure is due chiefly to 
internal hydrocephalus, the result of a serous meningitis, but few autop- 
sies have shown any chronic dilatation of the ventricles Of six cases 
with autopsy, collected by Schumacher, hydrocephalus was found in only 
one In Vorschutz’s case the hydrocephalus was due to the cerebellum 
being jammed in the foramen magnum Internal hydrocephalus is cer- 
tainly not constant, in fact, is apparently rare with oxycephaly and, when 
it does occur, is probably secondary 

Oxycephaly occurs much more frequently in males than in females, 
the proportion being about 5 to i , of 17 cases collected by Friedenwald, 15 
were males and 2 were females , of the 8 cases of Oberwarth 6 were males 
Heredity seems to have little influence, though cases have been reported 
in two brothers or two sisters 

The mentality is usually unimpaired, in fact, the cases seem unusually 
bright, considering that they are often handicapped by poor vision 
or blindness 

Symptoms and Siffns — In some cases there are no subjective symp- 
toms, the skull apparently accommodating itself to the growing brain 
In many cases there is headache and occasionally there is vomiting and 
convulsions When these come on suddenly we might think of the possi- 
bility of an internal hydrocephalus The cardinal signs are (i) the type 
of cranial deformity, (2) the exophthalmos with strabismus, (3) the im- 
pairment of vision 

The cranial deformity is generally very characteristic (Figs i and 2) 
The skull is of unusual height and its apex, just behind the region of the 
anterior fontanelle, is usually formed by a projection, or crista sagittahs, 
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corresponding to the sagittal suture From here the parietal bones drop 
rather abruptly downward, or there may be a hollow on each side of the 
crest The forehead is high and steep The superciliary ridges, and the 
temporal ridges and depressions, are feebly marked The orbits are very 
high and very shallow The palate is often high and narrow The face 
may be asymmetrical, due usually to a flattening oi depression in the 
malar and submaxillary region 

The Rontgen picture is very sti iking (Figs 3 and 4) The skull is 
usually thinned and marked by wave-like depressions, con esponding to 
the cerebral convolutions The sutuies are usually not seen The base 
of the skull is deformed, the middle fossa is deepened so that it is almost 
on the same level with the posterior fossa, the sella turcica is widened 
and deepened , the great wings of the sphenoid are flattened out , the loof 
of the orbit may be almost veitical , the head sinuses are compressed and 
sometimes practically obliterated 

Exophthalmos with divergent stiabismus is nearly always present in 
the well marked cases, though the strabismus is occasionally convergent 
The exophthalmos is due to the very shallow orbits 

Nystagmus is very commonly present, it is usually bilateral and in 
all directions 

The impairment of vision is marked in nearly all the cases The 
cause of this impairment has been discussed above It may be present 
at birth but is usually noticed between the second and sixth years of life 
It may progress to a certain degree and stop or go on to complete blindness. 

The loss of smell is not infrequent Hearing is sometimes dulled and 
the sense of taste is occasionally lost 

Oxycephaly may be associated with other congenital anomalies, but 
this IS not strikingly frequent 

Tieatnicnt — It is only in recent years that operative measures have been 
undei taken ivith the object of combating the symptoms of increased in- 
tracianial piessuie, especially the threatened blindness 

Since most observers think that this increased pressure is due to the 
disproportionate growth of the brain and skull, decompression seems to 
be the operation of choice, moreovei, it has the advantage of simplicity 
and relative safety It should be done early, for in cases with irreparable 
optic atrophy and no other pressure symptoms operation is not indicated 
The results of this operation in the small number of cases in which it has 
been done are distinctly encoui aging, in spite of the fact that the optic 
atrophy was rather advanced in most instances In 1916 Sharpe reported 
four cases of oxycephaly in which he had done subtemporal decompres- 
sion, unilateral in one, bilateral in three The three cases in which the 
bilateral operation was done w^ere followed and found to be greatly un- 
proved , the other case could not be traced 

The case, here reported, in which I did a bilateral subtemporal de- 
compression was seen about tw^o years after this operation The parents 
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stated that his general condition was much better and that he seemed to 
see better, as he stumbled much less in walking He could count fingers 
at thiee feet, which he could not do before opeiation Examination of 
the eye grounds, however, showed piactically no change, there being a 
marked optic atrophy in both eyes An interesting feature of this case 
IS that at operation the bulging of the brain was so marked that the 
temporal fascia could not be at all approximated on either side, Iheiefoie 
the defects were covered by transplanted patches of fascia lata Anothei 
point of inteiest is the ossification of the tissues over the region of the 
decompression, this bone showing the same digital impressions as the 
rest of the skull (Fig 5) 

Considering the increased inti acranial piessuie to be due to internal 
hydrocephalus, Bramann and others have advised puncture of the corpus 
callosum in oxycephaly, but, as stated above, internal hydrocephalus 
seems rarely present 111 such cases When doing a decompression we 
certainly would not omit a ventricular puncture if we have reason to sus- 
pect that internal hydrocephalus is present 

The “ Kanal operation ” of Schloffer does not appeal very strongly to 
us, but it might be justifiable in certain cases, w^hen a decompression has 
failed to improve the condition of the optic nerve 

REPORT OF CASES 

The first case is a typical case of oxycephaly which was admitted to 
the University of Virginia Hospital with advanced optic atrophy The 
second case is ceitamly not typical, but I think it is a case of cranial 
stenosis, probably of the “ turmschadel ” type The head is quite tall and 
the skiagram of the skull shows many of the characteristics of the steeple 
head skull, but a marked anterior staphyloma in both eyes prevented my 
examination of the optic disks 

Case I — ^T W , coloi ed male, aged four years, was admitted to the 
hospital February ii, 1918, complaining of failing vision 

Fmmly Hisfoiy — Fathei, mother, tw^o sisters, and one brothei liv- 
ing and in good health No history of abnormalities in family 
Previous Histoiy — Patient is the third child His birth was not 
difficult Had whooping cough at nine months of age, after -which 
mother thought eyes were more prominent than before. 

Present Illness — Four months ago mother noticed that there was 
some trouble with the patient's sight He seemed to be constantly 
running into things Since then he has been getting w^orse Mother 
says head has always been peculiarly shaped There has been no 
headache, no vomiting, no convulsions 

Physical Exaniinafwn — The boy is w^ell nourished and mentally 
bright Head Unusually tall (Figs i and 2) Transverse diametei 
compiessed in biparietal region Forehead very high Protiusion 
at biegma 4 by 6 cm in diameter (cnsta sagittalis) Anteiior 

117 



STEPHEN H WATTS 


and posterior fontanelles firmly closed Supraorbital ridges are 
almost obliterated 

Skiagrams of skull (Figs 3 and 4) show all the characteristics of 
the oxycephalic skull as described above The “digital impres- 
sions ” are unusually well marked 

Cranial Measurements Hat circumference, 48 5 cm , bimeatal 
arch, 35 cm , chin to nasion, ii cm , width of orbit, 3 5 cm , height of 
orbit, 4 cm , inter canthi, 3 cm 
Face Symmetrical 

Eyes There is marked exophthalmos Left eye shows internal 
strabismus There is a marked impairment of vision, shown by the 
fact that he is unable to recognize familiar objects He walks in a 
wandering fashion with a tendency to feel his way and often 
stumbles on things The light reflex is present Ophthalmoscopic 
examination shows marked bilateral optic atrophy 

Nose Negro type, flat and wide Septum is deflected Sense 
of smell normal 

Mouth Palate rather high Tonsils very large 

Ears Low placed, but normal in shape Hearing normal 

Heart, lungs, and abdomen Negative 

Extremities Negative No evidence of rickets Motion and 
sensation normal 

No other abnormalities of any kind made out Wassermann 
test negative 

Operatton (February 16, 1918) — K bilateral subtemporal decom- 
pression was done Temporal muscles very thin The skull was 
extremely thin, in fact, almost as thin as paper, and at one point on 
the left side there was a definite opening 5 mm m diameter, due to 
pressure atrophy Openings the size of a silver dollar were made 
on each side of the skull and through these openings there was a 
very marked protrusion of dura and brain The dura was not 
opened An attempt was made to suture the temporal fascia but it 
could not be brought together, so patches of fascia lata 4 to 5 cm 
in diameter were transplanted to cover defects and sutured with 
fine silk The wounds healed per primam and patient made an un- 
interrupted recovery from operation 

He returned for examination on December 5, 1919 Mother says 
his general condition is much better and she thinks he can see better, 
as he stumbles much less in walking 

He can count fingers at three feet with the right eye and with the 
left eye he can see movements of the hand at three feet, which is a 
distinct improvement over vision before operation, but examination 
of the eye grounds shows no improvement There is advanced optic 
atrophy, the disks being white and indistinct in outline 

Examination of head shows protrusions, 6 cm in diameter and l 
cm high, in region of decompression -Protrusions are covered with 
bone as shown by X-ray photograph (Fig 5) 

Case II — A , colored female, aged about four years, was ad- 
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Fig I — Case I Note very tall, narrow head Evophthalmos Fig 2 — Case I Lateral view Protrusion at bregma Relatively 

short face 






OXYCEPHALY REPORT OF TWO CASES 


mitted to the University of Virginia Hospital, September 23, 1919, 
complaining of sore eyes and loss of sight 

Family History — ^Father living and well Mother has had “ epilepti- 
form attacks " for eight to ten years No brothers or sisters 

Previous History — ^Mother had a very stormy time at patient’s birth, 
was in labor for several days and was delivered with forceps No 
disease of childhood except whooping cough 

Present Illness — Several days after birth mother noticed “ cor- 
ruption ” in child’s eyes and some days later she noticed a whitish 
covering over the eyes This opacity and the bulging of the eyes 
have gradually grown worse and about five months ago the left eye 
” burst ” Mother has not noticed any peculiarity m the shape of the 
head There has been no headache, no vomiting, and no convulsions 
Physical Examination . — Child is fairly well nourished Mentality 
IS good, especially considering the deprivation of vision 

Head The tall head and high forehead are striking, but there is 
no protrusion at the bregma The union of the cranial sutures is 
apparently normal No ridges along cranial sutures The supra- 
orbital ridges, and the temporal ridges and depressions, are 
feebly marked 

Skiagrams of skull show it to be unusually thick and “ digital 
impressions ” are not marked except in lower portion of the parietal 
and in the temporal bones, but middle fossa is wide and deep and is 
only slightly above the level of the posterior fossa The head sinuses 
are almost obliterated The orbits are high and shallow 

Cranial Measurements Hat circumference, 48 cm , bimeatal 
arcli, 34 5 cm , biparietal diameter, 13 cm , bitemporal diameter, 12 5 
cm , width of orbit, 3 i cm ; height of orbit, 3 cm 

Face Symmetrical, comparatively small for the cranium 
Eyes Slight exophthalmos is noted with divergent strabismus, 
more marked in left eye Nystagmus is present, bilateral and in 
all directions 

Owing to the anterior staphyloma, resulting from gonorrhceal 
ophthalmia, examination of the eye grounds is rendered impossible 
and we cannot determine whether optic atrophy is present Vision 
in both eyes is practically destroyed, large objects, light and dark, 
only being perceived 

Nose Negro type Septum not deflected Sense of smell normal 
Ears Placed very low but normal in shape Hearing normal 
Mouth Palate quite high and narrow 
Heart, lungs, and abdomen Negative 

Extremities Negative No evidence of rickets Motion and 
sensation normal No other abnormalities of any kind made out 
Wassermann test negative 
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THE SURGICAL TREATMENT OF CYSTS OF THE 
THYROGLOSSAL TRACT 

By Walter Ellis Sistrunk, M D 
or Eochesteh, Minn 

MATO C1.1NIC 

Very early in fetal life the thyroid gland develops at the base of the 
tongue and, befoie the cartilage of the hyoid bone has formed, descends 
in the inidhne of the neck to its noimal position The epithelium lining 
this tract thiough which the thyroid descends noimally disappears early 
in fetal life, although it occasionally fails to obliteiate and m such in- 
stances isolated areas of thyroid tissue (aberiant thyioids) oi cysts may 
develop along its couise It seems quite likely that the poition of the 
tract lying above the hyoid bone often i etams its epithelium and patency 
and opens directly into the mouth thiough the foramen caecum near tlie 
base of the tongue A peisistence of this poition of the duct explains the 
development of cysts along this tiact which do not appeal in young 
children but are first noticed a number of years aftei biith In such in- 
stances it IS probable that any secretion which developed fiom the cpi- 
thehum-lined tract emptied directly into the mouth through the foiamen 
caecum, and that at some time infection occuned m the duct and closed the 
opening into the foramen caecum Anj fluid accumulating in this duct 
after the opening in the foramen caecum has become blocked, most hkelv 
travels downward, following the tract made by the descending thyroid, 
and presents itself as a tumor m the midline of the neck near the 
hyoid bone. 

In 86,000 consecutive patients examined in the Mayo Clinic only 31 
thyroglossal cysts were found Eighteen of these weie in males and 13 m 
females The cysts appeared at all ages fiom birth to fift3’'-thiee j’-eais, 
the majoiity being noted in patients between the ages of twenty and 
twenty-five years In 25 of these patients the C5’’st was found in the mid- 
hne of the neck, neai the hyoid bone 

The diagnosis of sqch cysts is usually not difficult and is made b^ the 
finding of a rather firm, cystic tumoi 111 the midhne of the neck, near the 
hyoid bone or the thyroid cartilage When this is palpated the duct 
which runs from the cyst to the hyoid bone ma}'- usually be felt If the 
cyst is left alone, it gradually enlarges and often is drained suigicall) 
In other cases infection occuis vithm the c}st and an abscess foims 
which also is often opened and drained In either case a sinus lemains 
which discharges the fluid secreted bj’’ the epithelium lining the tract In 
many of the patients whom we have examined fistulas have been present 
which had persisted for periods vaiying fiom six months to twentv- 
mne 3’’ears 
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The majority of operations for the cure of thyroglossal cysts are un- 
successful unless the epithelium-hned tract, running from the cyst to the 
foramen csecum, is completely removed As a rule, the cyst and the por- 
tion of the tract lying below the hyoid may be dissected out without 
difficulty, but above this the tract is usually so small and friable that it is 
broken off easily and consequently is difficult to remove We have 
learned, after having failed to cure certain patients m whom the duct was 
broken off between the hyoid bone and the foramen csecum, that better 
results are obtained when no attempt is made to isolate the duct above 
the hyoid bone Instead of attempting this, the usual procedure, we re- 
move with the duct the tissues surrounding it for a distance of about 
one-eighth of an inch on all sides, coring out, as it were, the tissues 
between the hyoid bone and the foramen caecum in a line, which the tract 
almost invariably follows, drawn at an angle of forty-five degrees from 
the upper surface of the centre of the hyoid bone in the midline of the 
neck, backward and up\vard, toward the base of the tongue (Figs i and 2) 
The operation we usually perform is as follows A transverse in- 
cision, about two inches in length, is made across the neck at about the 
level of the hyoid bone and the skin and platysma muscle are reflected 
The cyst will be found lying beneath the raphe connecting the sterno- 
hyoid muscles It is dissected free from the surrounding tissues up to 
the hyoid bone At this point the tract usually passes through the hyoid 
bone, although it is sometimes found passing above or below it We 
then separate the muscles attached to the centre of the hyoid and remove 
a portion of the bone about one-fourth of an inch in length , then, with- 
out any attempt to isolate the duct, we core through the tissues from this 
point directly to the foramen cascum, removing with the duct the tissues 
surrounding it for a distance of about one-eighth of an inch on every 
side (Fig 3) In order to do this, it is necessary to know very 
accurately the direction that must be followed in order to reach the fora- 
men caecum This line corresponds to one drawn at an angle of forty-five 
degrees backward and upward through the intersection of lines drawn 
horizontal and perpendicular to the superior central portion of the hyoid 
bone The dissection removes with the duct a portion of the hyoid bone, 
a portion of the raphe joining the mylohyoid muscles, a portion of each 
geniohyoglossus muscle, and the foramen caecum The opening into the 
mouth IS closed and several sutures are used to draw the geniohyoglossus 
muscles together , the tissues surrounding the cut ends of the hyoid bone 
are then brought together with chromic catgut sutures in such a mannei 
as to approximate the edges of the bone A small rubber tissue drain is 
introduced down to this point and the skin closed around it It is prob- 
ably best to inject sinuses with some dye, such as methylene blue, 111 
order that any lateral branches, and these are occasionally found, which 
may be present between the hyoid bone and the foramen csecum may be 
recognized and removed We have never seen ill effects follow the re- 
moval of a portion of the hyoid bone, nor have we ever seen infection of a 
serious character follow the opening made into the mouth 
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Fig I — Anatomy of the dorsal surface of the tongue and the position of the foramen cscum 


A Foua-nven, cecu-m. 



Fig 2 — 1 Sagittal section of the head gi\ ing the usual direction of the th\ roglossal tract The cj st 
is shoun presenting between hj Old bone and th> roid cartilage B Dissection of duct to be made along 
an imaginary line drawn at an angle of 45° from the intersection of lines drawn horizontal and perpendic- 
ular to the middle of the anterior superior portion of the heoid C The duct with muscles surrounding it 

being ‘cored out along the line show n 
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Fig 3 — Steps of the opera ion A A segment of hyoid has been removed and the duct with the sur 
rounding tissues is being dissected out B The dissection has been extended through the tongue, the 

foramen cascum may be seen 



STONE IN THE KIDNEY ♦ 


By Charles H Mayo, M D 

OF Rochester, Minn 

In medical progress the means of relief by therapeutic measures or 
surgery have far outstripped our knowledge of the cause of disease The 
etiology had been proved in a sufficient number of instances, however, 
and reasoning by analogy in other diseases had led to measures of pre- 
vention and control of many of the common ailments before the identity 
of the bacterial agents was known Medicine is in its most interesting 
phase, namely, a consideration of the etiology which carries investigation 
into the field of biochemistry, the newer physiology, and like sciences 
The philosophic view of bacteria is to consider them necessary to life 
as the minute chemists of the air, the water, and the soil But few of 
their countless numbers are the cause of disease by being misplaced 
in their activity and only a small number, possibly, aie natural disease- 
creating organisms 

THE FORMATION OF STONE IN THE KIDNEY 

Crystalloids probably form in the structure of the kidney, the cortex, 
and the surface, without local infection, the result of a rare unbalanced 
contest constantly ensuing between crystalloids and colloids Stones in 
the kidney, ureter, or bladder undoubtedly originate in the kidney, except 
those which develop from foreign bodies m the bladder The cause of 
stone in the kidney has long been a subject of discussion, the old and 
simple theory that they grew like Topsy, is no longer satisfactory, and 
some of the other theories that have been advanced, although most inter- 
esting, are not generally accepted An acceptable scheme of stone for- 
mation must be applicable to the several regions in which stones are 
found and it must not differ materially for any locality Morris considers 
two types of stone, the first due to urinary salts or ingredients precipi- 
tated from the urine in the kidney, independent of any change in that 
structure or of infection, and the second, to precipitation due to chemical 
changes caused by microorganisms An analysis of stones in the Hun- 
terian Museum has shown a urate nucleus in stones formed in infancy, a 
uric acid nucleus in stones removed from young adults, and an oxalate 
nucleus in stones removed from patients in middle life 

Two-thirds of the kidney stones giving trouble are found in patients 
in the third and fourth decades, although the stones appear in every 
decade of life Certain observers hold to the theory that a slowing of the 
delivery of urine in limited areas leads to increased concentration and 
deposit of salts In denying the infection theory they call attention to 
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the tact that renal stones are more often found in men than m women, 
although the female gemto-imnary tract is more likely to be infected 
According to their theor}", therefore, an inci eased number of stones should 
toim following mechanical interferences in areas of the pelvis with the 
passing of urine, such as partial ureteral obstruction, and extraneous 
pressure, glands, tumors, or pregnancy, for instance, but this does not 
appear to be the case Hunner’s theorj’- is not generally accepted, that 
the over-saturated uiine forms stones which originate in the uretei 
above a stnctuie of large cabbie and may float back into the pelvis of 
the kidney It is barel}'’ possible that the infection causing stricture 
may be furnishing mucoid, the cause of stone formation in such a condi- 
tion If these hypotheses were true, the number of cases of stone from 
such causes would be greatly added to by the partial compression of 
anomalous vessels acting on the uretei opelvic junctuie in unusual mo- 
bility of the kidney, first shown by W J Mayo and later by Rupert to 
be a very common condition 

Stones are frequently found in both kidneys Braasch found bilateral 
lithiasis in 12 3 per cent of 450 cases of nephrolithiasis Many patients 
with stone in the kidney have no pain, and 65 per cent with stones m 
both kidneys have pain on one side only Cabot, by means of repeated 
tests, showed that there are no abnormal urinary findings in 14 per cent 
of the cases of stones in the kidney and meter The kidney is an organ 
of filtration and is constantly eliminating bactena from the circulation 
These are many in variety and, without some contnbuting circum- 
stances, apparently do not injure the urinary tract in their passage 
through the kidney, meter, and bladder any more than bacteria on the 
skin or those passing through the alimentary tiact or normally living 
there cause trouble in those regions Some types of bacteria produce 
infarctions in minute clumps of capillaries, and following surgical condi- 
tions gross kidney infarctions and infection Avhich cause death are occa- 
sionally seen The minute haematogenous infections at the boundary of 
the terminal circulation in the coitex of the kidney at its juncture with 
the tubules are seldom extensive enough to create more of a change in 
the patient’s geneial health than an acne pustule on the face The elimi- 
nating surface of the kidneys probably equals that of the skin covering 
the body, but the latter has the power of cell growth given to epithelium 
for restoration as an additional protection The infection theory seems 
the only tenable one, but I contend that the development of stone requires 
the presence of tivo factors of infection, that is, tAVo types of bacteria, 
one producing the haematogenous infection, and one only coming from a 
local focus, the second may but temporarily inhabit the blood in the 
process of elimination Bacteria of the stone-forming tj'-pe must come 
m contact at the proper time, a biief period only, in which the mucoid 
exudate is present as a result of the first infection 

It seems hardly possible that the lime content of food or drink, which 
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It must be admitted varies greatl)'^, has very much to do with the origin 
of stone, although it might influence the rapidity of the growth of the 
stone The origin of stone m the kiduc}' is no more mysterious than that 
of stone on the teeth of infected mouths, which requires a chisel and 
hammer for removal, saliva resembles the mucoid, giving foothold 
through diseased gums foi types of bacteria of the propei strain, and stone 
formation ensues, this is tiue also in the development of gall-stones, 
which form only in an infected gall-bladdei A step furthei is the de- 
velopment of the shells of the fresh and salt watei mollusks We think 
of them as having been built by the mollusk, in reality they aie built by 
bacteiia feeding on the pabulum of his exuded mucoid mateiial, accord- 
ing to which the natuial type of shell is constiucted from the solutions 
held in the water of the sea oi river, the bacteria doing the woik foi bed 
and board, the mollusk furnishing the muscle hinge If these bacteria 
become misplaced within his body a peail or slug develops as the result 
of his disease Such life can be reproduced only in limited aieas of sea 

01 riv'^er beds wheie the bacteria grow in great numbers, pioducing clam 
and oyster beds The woik done by such bacteiia is no moie important 
than that of the insects which fertilize the fimt floweis 

Stones form in the cortex, in the calyces, and in the pelvis of the kid- 
ney The kidney is constantly eliminating living bacteria, so that it is 
always exposed to infection, and usually shows no results from it except 
gross lesions of raie occurrence Stone formation may proceed with ex- 
ceeding slowness and without pain oi other symptoms until marked 
destiuction of the kidney occurs, mixed infection develops, oi until the 
stone assumes great size or becomes loosened and moves into the uretei 
(Fig i) Minute infarctions occur, as shown at necropsy following death 
from an acute attack, and the lesults of similar lesions in the past are 
shown by scars or gross kidney change 

Slone formation is evidently the lesiilt of the combination of two 
types of bacteria, the fiist creates an infarction with minute necrosis 
causing mucoid exudate , the second factor is the elimination at the 
same time of the stone-foi ming bacteiia that they may come in contact 
with the mucoid material If the stone originates in the cortex of the 
kidney its growth will be slow, but if it oiiginates in the calyces or pelvis 
growth may be much moie rapid because of the ease with which its 
chemical material is secured 

Stones in the kidney vaiy in chemical composition but are homo- 
geneous, they are round, irregular, multiple or branched, coral-like (Figs 

2 and 3) Those forming or increasing in the urinary bladder often form 
rings of varying widths, as shown by cross-section During growth 
stones are covered with mucous and the changes in structure probabh’- 
hav’’e to do with the mucoid material on the stone or changes in the 
metabolic process, so that the structure v'aries with changes in the num- 
ber of the workmen 01 the material supplied them Bacterial tv^pes diflei 
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m their handling of material as much as masons differ in the use of brick, 
stone, and cement It is of interest to note that young oysters transplanted 
from the shores of England to the Mediterranean oyster beds will have the 
ray shells formed by the new bacterial architects (see bibliography, Turnbull), 
a fact of importance in considering branched coral-like stones in the kid- 
ney Medical treatment m principle is based on a change in the chemical 
conditions of urine or local environment created by food changes, by 
dilutions, or by elimination of various chemical bacterial detritus In 
the review of a limited number of cases in which operation was done dur- 
ing the formative period of surgery of the kidney Cabot found that stone 
m the kidney reformed in 49 per cent , stone in the ureter in 29 per cent 
Braasch, in a consideiation of 450 cases of stone m the kidney in which 
operation was performed, showed that the recurrence was slightly under 10 
per cent "We believe that this better result is due to more careful ex- 
aminations made within the last few years, to the greater facilities for 
all kinds of tests, including rontgenography, especially after operation, 
m order to discover whether or not a stone has been overlooked, the 
rontgenogram occasionally shows surprising results in cases of small 
multiple stones More careful search must be made for extra stones, 
since superimposed stones may give but one shadow 

The mortality is low in operations for the removal of stone in the 
kidney The reports from the clinic (Table I) show that the mortality 
percentage has risen during the past three years over that of the years 
from January i, 1898, to December 31, 1915, this is no doubt due to the 
greater risks which have been taken, but which have lesulted in the sav- 
ing of an increased number of lives 


Table I 

Results of the Removal of Stones from the Ktdncy 


January i, 1898, to December 31, 1915 
January i, 1916, to December i, 1919 

Number of 
patients 

450 

487 

Number of 
operations 

484 

499 

breaths 

3 ( 62 per cent ) 
8(16 percent) 


937 

983 

II (i 12 per cent ) 


In closing, I wish to call attention to a plan devised by Doctor 
Braasch and Doctor Carman of the clinic to prevent overlooking stones 
in the kidney at operation and to facilitate search for small stones giving 
symptoms that are difficult to locate in the pelvis, the calices, or the cor- 
tex of the kidney In the course of the operation the kidney is elevated 
into the incision, above the level of the skin if possible, where it is held 
by an encircling pack of gauze, a poi table X-ray apparatus of the army 
type IS moved to the side of the operating table and under the darkened 
glass and hood the rontgenologist is at once enabled to locate the stone 
and to point out the location with an aseptic glass rod, or, what is just as 
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important, and occasionally occuis, he pioves that the shadow seen in 
the rontgenogram was not due to stone in the kidney, and thus prevents 
serious injury to the organ by a fruitless search The rontgenologist 
wears darkened glasses for fifteen minutes before attempting such an in- 
spection The operating room is darkened and the operator works under 
electric light which can be turned off and on 
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THE EESULTS OF OPERATIONS FOR THE REMOVAL OF 
STONES FROM THE URETER' 

Bt EdwAHD S JtTDD, M D 
OF Rochester, Minx 

Within the past few years many ingenious non-surgical methods for 
the removal of stones from the meter have been devised and descnbed, 
thus greatly reducing the need for operation in these cases It is first to 
be desired in cases of stone in the ureter that the stone shall pass volun- 
tarily into the bladder In some instances this will occur during the first 
attack of pain, although usually several attacks are required to force the 
calculus through Without special investigation of this subject it may 
not be realized how many peisons pass stones spontaneous!}^ I have 
known of 12 per cent of a group of about 400 persons to respond in the 
affirmative when they were questioned with regard to the passing of stones 
The published data and oui owm expeiience seem to show that most 
of these calculi originate in the calyces and in the kidney pelvis In some 
of the cases in which there is an associated stricture of the ureter the 
stone may originate at the point of the stricture, as suggested by Rovsing 
and Hunner , in most of our cases, however, in which a definite, firm stric- 
ture was found there was no evidence of a calculus 

The symptoms produced by ureteral calculi are usually very definite 
and suggest the condition, even though in a number of cases the stone 
may he m the ureter for a long time without any apparent changes or 
symptoms In several such cases we have not seen changes of any con- 
sequence in the uretei 01 the kidney, nor evidence of interference with 
the passage of urine In by far the larger number of cases the character- 
istic symptoms are manifest, but the syndrome must not be depended on 
for the diagnosis, since it may be misleading, a variety of other condi- 
tions may produce nearly the same syndrome and, furthermore, an accu- 
rate and dependable diagnosis can be made in neaily every case by the 
use of the X-ray combined with the opaque catheter and ureterogram, 
and in some cases the ivax-tip catheter In doubtful cases m which 
it IS necessary to exclude the possibility of the X-ray shadow which is 
being produced by an exti a-ureteral structuie. Doctor Braasch employs 
ureterograms, and by this method has reduced the possibility of error to 
an inconsiderable degiee 

When the diagnosis has been made and the exact location of the 
stone IS determined there aie several points to be considered regarding 
the plan to follow We must first remember that in many cases the 

* Read before the Southern Surgical Association, December, 1919 
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stones will pass of their own accord, so that if the patient is having fre- 
quent and seveie attacks of pain it will probably be best to keep him 
under observation for a reasonable length of time in the hope that the 
stone may pass unassisted Dunng this waiting period, however, the 
possibility of too severe pressure in the ureter and kidney and of a pei- 
manent hydronephrosis oi pyelonephrosis should constantly be kept m 
mind in ordei that this waiting lime shall not be too prolonged In 
cases in which the stone apparently is not causing symptoms, even when 
it IS dlSCO^eled in the course of a loutme examination, its removal is 
advisable unless theie is*~some contia-indication In all the cases in 
which the stone does not pass leadily of its own accord it is best to con- 
sider the non-operative methods of treatment 

Patients wuth stone in the uretei who come to the clinic for tieatment 
are seen and examined in the depaitment of uiology After the diagnosis 
has been made the non-operative methods aie employed Biaasch, w'ho 
has lemoved about 126 calculi m this manner, dislodges the impacted 
calculus by a uretei al catheter or a small sound His results have been 
veiy satisfactory, and he believes that all patients should have the benefit 
of an attempt to remove the stones without operation Biaasch’s defi- 
nite conti a-mdications to further attempts to dislodge stones aie (i) A 
stone 2 cm or more in diamelei , (2) acute ossification wuth continuous 
obstruction, (3) acute renal infection, (4) the patient’s intolerance to 
cystoscopic manipulation, and (5) anatomic defoimity If the lenal in- 
fection is severe mtra-ui eteral methods should not be attempted, and the 
operation should be undertaken wnth the idea that it may be necessary 
to remove the kidney 

The lesults of non-opciative methods depend laigel) on the mannei 
m wdiich they aie used Braasch has obtained excellent lesults bi 
dislodging stones ivith ui eteral catheteis and he has also had some 
good lesults w'lth papavenn In neaily all the cases m w'hich the stone 
presents at the ui eteral orifice he has succeeded in lemoving it b}'- means 
of the Bransford Lewis and othei types of instiuments It is difficult to 
decide just how many times these non-operative measures should be re- 
peated, the success of the attempt and the pam and discomfoit to the 
patient may w^ell be deciding factois In some cases, undoubtedly, such 
tieatments have been carried too fai, producing infection m a normal 
kidney, and considerable trauma to the meter and bladder It should be 
borne m mind that wdiile this non-operative tieatment w'as being per- 
fected many improvements were made in the surgical tieatment, and the 
results of operative pioceduies aie now' veiy satisfactory 

A stone lodged in the uietei may result in pathologic changes m sev- 
eral difleient tissues In many cases the uietei is dilated above the stone 
and in some instances this dilatation is maiked, so that the uietei seems 
almost as large as the small intestine In such cases the w'all of the 
ureter is thick, wnth definite signs of inflammation At times the stone com- 
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pletely blocks the ureter and there is an accompanying hydronephrosis 
Unless the kidney is extensively infected it need not necessarily be re- 
moved, since after the stone is removed sufficient renal function may 
remain to warrant saving the kidney The same condition may result 
whether the stone is large or small Contrary to this is the case in which 
the ureter, on exposure, appears normal in size and appearance, a condi- 
tion noted in many of our cases The stone seems almost to fill the lumen 
of the ureter, and yet there is no dilatation and no evidence to show that 
the ureter has previously been dilated The improbability that these 
stones descend through the apparently normal ureters seems to be evi- 
dence of the fact that some of these calculi may form in the ureter itself, 
possibly at the site of a stricture This type of stone is small and it is 
often difficult to locate it in a seemingly normal ureter It is undoubt- 
edly true that stricture of the ureter occurs in association with stone, and 
It IS quite probable that in some of our cases in which there was not im- 
mediate complete relief of symptoms after the stone was removed a 
stricture caused the trouble I have been impressed with the infrequency 
of any gross evidence of a stricture Even in cases in which difficulty 
was experienced in removing an inaccessible stone and in those in which 
the stone had perforated the ureter and produced much peri-ureteral in- 
fection we have not seen a stricture of any consequence In some of our 
cases there was delay in the closure of the urinary sinus, but in all the 
sinus was completely closed within a few weeks, and no permanent 
fistulas occurred There must have been stricture in some of our cases, 
but I believe that in most instances the condition relieves itself 

The same conditions follow the removal of stone by the non-operative 
and the operative methods In several cases we have found the ureteral 
calculus lying in an abscess cavity outside the ureter, and in all of these 
the condition was relieved by the removal of the stone from the abscess 
pocket and drainage of the abscess without any endeavor to manipulate 
the ureter If a pyelonephritis has resulted from the stone and there is 
evidence of more or less general infection it is inadvisable, if there is a 
good functionating kidney on the opposite side, to remove the stone and 
establish drainage In many of these cases the damage to the kidney is 
already beyond recovery, the immediate results will not be satisfactory, 
and the kidney will have to be removed later In the extreme case, if the 
stone IS m the lower third of the ureter so that a very large incision, or 
in some instances two incisions, would be required to remove the kidney 
and the ureteral stone, it is best to remove the kidney and leave the 
ureter and stone, removing the stone later if necessary In two of our 
cases we were obliged to remove the calculus from the ureter at a later 
date because of'pain Before operation it may be impossible to determine 
the amount of function in the affected side, as it is sometimes impossible 
to collect the urine because of the presence of the stone In these cases 
I believe the best plan is to remove the stone and preserve the kidney if 
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we are not awaie of infection in the kidney at the time Conser^’’ative 
methods are justified in any case of chronic infection of the kidney, but 
radical methods must be employed in acute severe infection, and nephrec- 
tomy should be done before severe uraemia and toxaemia threaten 

In two of our cases complete anuria was produced by stone in the 
ureter In Case I (A195194) the patient had been operated on by Dr 
W J Mayo five weeks before for hypernephroma of the left kidney 
The patient made an uneventful recovery fiom the nephrectomy, was 
discharged from the hospital, and was about to leave for home when he 
noticed that his urine had diminished greatly He told of having passed 
stones, probably from the right side, some time before, and of having 
colic, which suggested a stone on the light side Finally the urine 
stopped completely and treatment was instituted for suppression, but 
aside from the fact that there was a little evidence of oedema the patient 
did not appear to be sick Doctoi Cienshaw cathetenzed the right ureter 
and met an obstruction about 5 inches from the bladder which the X-ray 
showed to be a stone The patient had passed no urine for six days 
when I operated, removing the stone from his right ureter The ureter 
was gieatly dilated and filled with turbid urine The kidney started to 
functionate apparently as soon as the pressure was relieved, a large 
amount of urine was secreted, and the patient made a complete recovery 
In Case II (A205789) the man gave a history of having been operated 
on several months before for stone m the left ureter He came to the 
clinic because of a persistent urinary sinus thiough the scar on the left 
side Doctor Braasch’s examination revealed a stone in the right ureter 
about 6 inches from the bladder, and a ureteral catheter was passed to the 
scar of the operation on the left ureter The patient was passing about 
equal amounts of urine from the bladder and the sinus in the left flank 
Shortly after the examination the urine stopped completely We tried 
again to probe the urinary sinus on the left side but were not successful 
For SIX days there was no urine passing from the sinus or the bladder 
and yet the patient apparently was having no trouble because of it I 
then removed a stone from the right ureter which was greatly dilated 
and filled with turbid urine as in Case I Because of the evident infec- 
tion no effort was made to close the opening in the ureter and the urine 
drained for several days, after which the wound healed completely At 
this time the sinus on the left side, which we had not been able to open 
with a probe, opened spontaneously and drained urine A month after 
removing the stone from the right side, I operated through the scar on 
the left side, and closed the left ureter, which was greatly scarred and 
thickened Examination of the ureter revealed no cause for the per- 
sistent sinus and trouble except extension of scar tissue and stnctunng 
I excised much of the scar tissue and reconstructed the ureter over a 
small tube, which was pushed down the ureter so that it projected into 
the bladder The tube was removed some days later by means of the 
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cysloscope The sinus did not leform and the uretei uas patent at the 
time the patient was discharged 

The most striking feature in both these cases is that, in spite of the fact 
that no uiine escaped foi six days, the patients did not appear to be sick 

In oui few cases of bilateial ureteral calculi, it has seemed best to 
remove the stones by opeiation lather than by non-operative methods 
We usuall}'’ operate on one side at a time, although in some instances we 
have removed stones fiom both meters at one operation The side show- 
ing evidence of acute trouble is operated on fiist, if theie is no apparent 
diffeience we prefei to remov’^e the stone from the ureter on the side 
having the best function 

The cases in which opeiation has been done between the years 1901 
and 1918 aie tabulated in Tables I to XIV During this same lime, Doctor 
Braasch has removed ureteral stones in about 126 cases by non-operative 
methods Dining the same period we operated on 400 patients In our 
eailier cases no attempt w'as made to remove the stone by non-opciative 
methods We find it is difficult to estimate just what pei centage of ineteral 
calculi may be leinoved by non-operative methods, but piobably the percent- 
age IS often giv en too high Roughly estimated, I should say that at the 
present time about one-half the patients lequire operation in order to iid 
them of the stone , in othei words, they will be bettei oft if the stone is 
1 emoved by opei ation 

Fortj^-eight (12 pei cent ) of the 400 patients opciated on had passed 
stones or giavel before opeiation , m 9 cases multiple stones, averaging 6, 
had been passed, but in all these cases impaction of a stone in the 
uietei necessitated operation 

The diagnosis of uieteral stone by X-ray and cystoscopy has been 
developed almost altogethei since 1901, so that a much highei percentage 
of accuracy in diagnosis v\ ill be found in the latei cases than in the cases 
of earliei yeais 

Our study shows that the results of opeiations for the remov^al of 
stone in the ureter have been almost universally satisfactory Of this 
senes of /joo, tw^o of the patients operated on hav'^e died and only one of 
these deaths could be attributed to the operation In the first case an 
infected appendix was removed, the patient had a left hydionephrosis 
and a iight-sided nephritis, he died of peritonitis In the second case 
death resulted at about the end of two weeks from infection and extia- 
vasation of urine 

Conv’^alescence following the operation is usually shoit and not at- 
tended bv an> difficulties In some instances the urine drains freely for 
sev ei al da) s, and m others, even though the opening m the ureter has not 
been closed, theie will be very little, if any, drainage In the non- 
infected cases in which it is feasible to close the opening in the meter, 
the wound heals primarily 

During the past few months Doctor Scholl has made a caieful leview 
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Fig I — The midline incision is used when it is necessary to explore both ureters 





Fig .1 — Incision in ureter show-r a stone 
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of the histones of these cases, and has sent out “ follow-up ” letteis to all 
the 400 patients, and answers have been received from neaily 300 In 
approximately 90 per cent of these complete relief of former symptoms 
had ultimately resulted A numbei of the patients mentioned the fact 
that they had pain in the same side and of the same chaiactei persisting 
for several weeks after the operation, but in most instances by the end of 
SIX months the pain had entirely disappeared. Twenty-one patients had 
pain seveie enough at some time 01 other to require morphia About 15 
per cent of the patients complained of frequency, and some of them of 
liEematuna lasting foi several weeks after the operation, thus showing that 
the infection which existed at the time of operation had a tendency to 
clear up later Twenty-six of the 400 patients have passed stones since 
the operation Of course, it is impossible to say whether these stones 
came from the kidney, the uretei on the side operated on, 01 the 
opposite side 

The technic of the opeiation for the removal of stone from the uretei 
diflei s according to the location of the stone If the stone is situated at 
the uretei o-pelvic junctuie, or at any place m the upper thud of the 
ureter, the best approach is thiough the Mayo posteiior-lateial incision, 
the same incision as employed to explore the kidney If the calculus is 
situated in the lower two-thirds of the ureter, the straight lectus incision 
gives the best exposure, the exact position of the incision depending on 
whether 01 not the calculus is m the middle or lower third of the uretei 
Under ordinary circumstances the operation should be peifoimed with- 
out opening the peritoneum, since less opportunity is allowed foi infec- 
tion If the peritoneum is accidentally opened it should cause no alarm, 
although care should be taken accuiately to close it Since the letiopeii- 
toneal space is opened by retracting the peritoneum avay from the pos- 
terior muscles, the ureter will probably retract with the flap of peritoneum, 
so that the search for the ureter should be made on the posteiioi suiface 
of the peritoneum and not on the anterior surface of the muscle If the 
stone IS laige the ureter is usually leadily located by palpation The 
gieatest difficulty arises in locating a small stone in the lowei end of a 
non-dilated uietei , fortunately this is the type of case most often le- 
lieved by conservative methods Several years ago I called attention to 
a technic for exposing this part of the uietei and removing such stones 
The operation consists m complete exposuie of the lower end of the 
uretei in the manner employed m operating on the bladder foi neoplasm 
01 diverticulum The entiie lover third of the uretei is bi ought into 
viev After the stone has been remo% ed it is best, I behe\ e, loosely to 
close the opening in the uietei Since Abell lepoited the senes of cases 
in which he employed this technic I ha\e used it many times without an\ 
ill effects, and I am sure that it has made com alescence much easier and 
shoiter The meter has not healed in all cases without some drainage, 
but It has in manr . and in otlieis the urinary drainage was veiy slight 
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Stitching the ureter without penetrating the mucosa seems to be of 
distinct advantage 

CONCLUSIONS 

1 The study of this series of 400 patients operated on for ureteral 
stone and the 126 patients treated by Braasch leads us to conclude that 
before instituting any method of treatment for the removal of stones from 
the ureter, it is well to bear in mind that a large percentage of such stones 
pass voluntarily, m the early cases, therefore, it is best to delay treatment 

2 Unless there are definite con tra-indi cations to non-operative treat- 
ment for the removal of the stones, an attempt should be made to remove 
them by non-operative methods We doubt the advisability of attempt- 
ing to remove stones from the middle and upper third of the ureter in this 
manner, but, believe that with the development of the method nearly 
all small stones may be removed from the lower end of the ureter 
without operation 

3 While the operation for the removal of calculi from the ureter must 
be considered a major operation, it may be performed with practically no 
mortality and with universally good results Therefore, if there is a defi- 
nite contra-indication to non-operative treatment or if progress is not 
being made by such treatment, the stone should be removed by open 
operation without hesitation 


Table I 

Patients with Ureteral Stones Operated on at the Mayo Clime 
1901—1918 inclusive 


Total number 400 

Males 248 

Females 152 

Location 

Right ureter 197 

Left ureter 195 

Bilateral involvement 5 

Not stated 3 


Table II 

Age at Onset of Symptoms 


o-io years 
10-20 years 
20-30 jears 
30-40 jears 
40-50 years 
50-C0 jears 
60-70 years 

Average age 


Cases 

10 

38 

129 

I2S 

61 

25 

8 

324 years 
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Table III 

Age of Patie 7 ifs oh Entry to Hospital 



Cases 

o-io years 

4 

10-20 years 

5 

20-30 years 

87 

30-40 years 

135 

40-50 years 

108 

50-60 years 

42 

60-70 years 

12 

70-80 years 

2 

Average age 

37 7 j cars 

Table IV 


Duiation of Symptoms 

Cases 

I year 

138 

2 years 

60 

3 years 

27 

4 years 

23 

5 years 

22 

5—10 years 

62 

10-15 years 

33 

I5_20 years 

19 

20-30 years 

II 

Average duration of symptoms 

Patients entering hospital after symptoms of one year’s 

4 8 years 

duration 

34 per cent 

Patients entering hospital after symptoms of two years’ 


duration 

49 per cent 



Table V 

Pam Referted To 

Cases 

Region of kidney 


281 

Right loin 


123 

Left loin 


I4i 

Both sides 


16 

Lower abdomen 


55 

Right 

% 

33 

Left 


22 

Suprapubic region 


5 

Upper abdomen 


63 

Right 


34 

Left 


27 

Epigastric region 



Genitals 


5 
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r4.ELL Yl 

Bilateral Kidney Pam 


Cases 


Stone in opposite ureter also 


4 

Stone in opposite kidney also 


5 

Pyelonephritis on opposite side 


I 

Not determined 

Gloss Hamiatiti la 


6 

71 cases 


17 4 per cent 

Bladdei liiitabilili 


7 

129 cases 

Table VII 

Uitnalysii 

Cases 

32 1 per cent 

Pus 

102 


Blood 

39 


Pus and blood 

19T 



•?33 (82 6 per cent ) 

Table VIII 
X-iay Findings 

CaB'*3 

Positive 295 (60 per cent ) 

Negative 36 ( 9 per cent) 

Negative in igig 11 ( per cent of 193) 


Cysloscopic Findings 

Cases 

Definite obstruction to ureteral catlietci 240 (60 per cent ) 

No obstruction 109 (272 per cent) 

Stone visible at meatus i ( i per cent ) 

Table IX 

Pitvwits Opel at wit’! 

Cases 


Ureteral stone, same side 3 

Ureteral stone, opposite side i 

Renal stone same side 4 

Renal stone opposite side i 

Negative renal exploration, same side 3 

Negative renal exploration, opposite siae i 

Nephrectomy, opposite side 5 

Nephrectomy, same side 2 


(Nephrectomy was done five and seven vears before, but 
stone was left m the ureteral slump ) 

Bladder stone 
Appendectom> 

Other abdominal operations 




2 

54 

68 
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TABLt X 


Wcgalive Eiploiations 



Casf! 

Stone found m bladder 

5 

Definite signs of stone found at operation (stone Iiad probably 

passed before operation) 

3 

Stone passed one month after operation with 

definite renal colic 

(Stone probably in ureter but not located) 

I 

Probable mistaken diagnosis 

4 

Mistaken diagnosis m 1919 gi oup of 193 cases 

I 

TABLt XI 


Location of Slones 

Cases 

Urctcropelvic juncture 

38 

Upper third of ureter 

49 

Middle third of ureter 

7 

Iliac crest 

4 

Lower third of uictei 

198 

Ureterovesical junctuie 

53 

Intiamural 

32 

Table XII 


Bilateial Invohcmcnt 

Cases 

Bilateral ureteral 

5 

Stone in same kidney 

29 

Stone m opposite kidney 

9 

Stone in bladder 

I 


Moitahly 

Case 216040 Opcialion, ureterolithotomy patient died thirteen dajb 
after operation, marked urinary cxtiavasation r\as found 
Case 72640 Operation, combined uictcrohthotomy and appendcctomj 
patient died of general peritonitis 


Tablf XIIl 


Duiaiwn of Syiiiptoiii<! bcfoic Ncphiectoiiiy Joi 

I to 5 years 
5 to 10 years 
10 to 15 years 
15 to 20 years 
20 to 25 years 
25 to 30 years 


Ureteial Stone 

Cases 


22 


II 

8 

6 


O 


Average 


(16 of these patients had stone m the kidncj also) 


85 jcais 


Tablh XIV 

Infoiinalwii Received VI Anszvc) to "'Folloie-up Letltis 


Operations since IcaMiig the clinic 12 

For ureteral stone, opposite side 2 

For ureteral stone, same side o 

For renal stone, opposite side i 

For renal stone same side 1 
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Nephrectomy, same side 

(i case complicated with nephrolithiasis) 
Nephrectomy, opposite side 
Negative renal exploration, same side 
Stones passed since operation 
Stones passed previous to operation 
Multiple stones (averaging 6) passed’ previous to 
operation 


4 

I 

3 

31 

48 (12 3 per cent) 
9 


Letters received on an average of four and one-half years after opera- 
tion stated that ureteral stone had occurred on the same side in 3 cases 

In 2 the first operation had been performed in the Mayo Clinic, and in one 

It had been performed elsewhere 
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TUBERCULOSIS OF THE APPENDIX* 

By IMaegabet Warvtlck, M D. 

OF MrNXEAPOLE, Slrs"x 

(From the Department of Pathology, University of Minnesota) 

Ever since the discovery of the tubercle bacillus by Koch in 1882 and 
the use of improved methods of tissue sectioning and staining have made 
a comprehensive study of tuberculosis possible, lesions have been found 
in practically every tissue of the body Yet, although tuberculosis of the 
appendix -was described by Corbin as early as 1873, one finds very little 
written or said on the subject since that time Text-books ignore it 
altogether or accord it only passing mention and, although in the litera- 
ture we find voluminous discussions of the general subject of tuberculosis 
as well as of appendicitis, very few articles deal with tuberculous infec- 
tions of the appendix 

In all fairness, however, it must be admitted that it is a comparatively 
rare condition Scott, in 1917, \^as unable to find in the Index Catalogue 
of the Surgeon-General’s library and the Index Medicus more than 44 
articles on this subject, and of this number only nine were written by 
observers in this country. 

According to Scott’s collected figures, the Montreal General Hos- 
pital found tuberculosis in i 6 per cent of 1259 appendices examined, 
Loclavood, of England, found 2 per cent involved , Allen 2 m 80 cases, or 2 5 
per cent ; Litz 8 in 257, or 3 per cent , Robson 5 in 300, or i 7 per cent , 
Letule 2 in 300, or 7 per cent , the surgical laboratoiy in the Umversity 
of Pennsylvania 6 m 310, or 2 per cent ; Leaver 16 m 7610, or 2 per cent ; 
Scott I in 179, or 57 per cent , Mayo, in 1905, reported 29 m 1888 cases, an 
incidence of i 5 per cent , and in 1914, 71 in 12,003, or .5 per cent At the 
University of Minnesota Hospital since Januar}”-, 1916, 210 appendices 
have been removed and examined microscopically, and only 2, or approxi- 
mately I per cent , were found tuberculous From a statistical study 
Murphy concluded that 2 per cent of all appendectomies showed 
tuberculous lesions 

From these figures one is impressed by the paucity of observations on 
this subject when one considers that in practically every hospital and 
clinic of the country appendectomy is one of the most frequently per- 
formed operations This lack of recorded observations and statistics is 
in many instances due to neglect of the routine sectioning and examina- 
tion of all tissues by a competent pathologist Only too often the diag- 
nosis and prognosis is made solely from the clinical history and 
macroscopic appearance of the organ upon removal Doubtless many 
tuberculous appendices removed in a comparatively early stage are diag- 

* Read before the Minnesota Pathological Society, November 18, 1919 
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nosed grossly as “ chronic appendicitis ” and discarded, and the patient is 
discharged without the benefit of early instruction concerning the disease 
which may continue to develop until at a later date the remaining tubei- 
culous lesions become loo fai advanced for either arrest or cure 

Weaver also suggests that tuberculosis of the appendix in an acute 
condition may so closely resemble ordinary types of appendicitis and the 
more chronic forms, particulaily the hyperplastic type, may so closely 
lesemble malignant tumors that microscopic section is absolutely neces- 
sary for a coirect diagnosis 

INIuller’s table of age incidence of the tuberculous appendix shows the 
majority of the cases to have occurred m youth, their incidence roughly 
corresponding to the cuive of occurrence of pulmonary tuberculosis 
The ages affected showed wnde exti ernes, the j’-oungest a child two years 
of age and the oldest a man of foity-se\en, but the largest number 
occuried in young adults The disease is also more common m males 
than in females, the latio being 3 2 

TABtr I 


Age Ixcideacc or Tuberculous Appendicitis (Muller) 


Years 

Cases 

2- 9 

3 

10-19 

18 

20-29 

21 

30-39 

16 

40-49 

6 


Tubeiculosis of the appendix ma}’’ be eithei apparently pi unary or 
secondary to tubeiculous infection in another part of the body The 
former is naturally much more laie, in fact, so much so that its existence 
IS denied by many authors However, cases have been reported, eg, by 
Beck, where an autopsy failed to demonstrate any other focus But one 
must bear in mind in such instances that there is always a possibility of a 
distant healed or latent focus or some microscopic lesion in a lymph-node 
w^hich may have served at some time as the primary seat of the infection 
In such cases as well as those of true primary infection, the theoretical 
possibility of w'hich must be admitted, removal of the organ w'ould prob- 
ably result 111 complete cuie On the other hand, it is sometimes true 
that the accidental finding of tuberculosis 111 the appendix has been the 
first intimation of the presence in the body of this disease w'hich latei 
developed in other oigans wuth serious consequences Thus Mosher de- 
scribes one such case of a tuberculous appendix, the condition being 
demonstrated by routine microscopic examination of the appendix from 
a case wdiich gave no other signs of the disease at that time, but which 
died three j eai s latei of a pulmonary involvement 

The secondary form is frequently associated with tuberculosis of the 
intestines, paiticululj of the caecum, 01, more rarely, of the adjacent 
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affected fallopian tubes, a fact occasionally demonstiated by autopsies 
upon tuberculous patients The question is raised by Kelly and Hurdon 
whether tuberculosis of the appendix antedates or follows infection of the 
caecum They point out that veiy fiequently the more advanced lesions aie 
found 111 the appendix Whether local infection occurs by ingestion or 
by the haematogenous route, it would be natural to suppose that the 
bacilli might be equally disseminated along the alimentary tract with 
several foci appearing simultaneously, j^et developing with different 
degrees of rapidity Many authors, including Mayo and Biewer, report 
that in their experience tuberculosis of the appendix is practically always 
associated with the same infection in the csecum, i\hile, on the othei 
hand, most obsen'eis are familiai with the fact that ileocsecal oi intestinal 
tuberculosis is very frequently found with no involvement of the appen- 
dix, suggesting that the latter is usually secondaiily affected On the 
other hand, Fenwick and Dodwell found that in 17 out of 2000 autopsies 
on tuberculous patients the appendix was the only pait of the digestive 
tract involved Also Leseuer, in 144 examples of this t3^pe of appendicitis 
in autopsies on tubeiculous patients, found 12 with no other lesion of the 
intestinal tract Theie seems to be no good leason, theiefore, to postu- 
late an}’- fixed lule in legaid to piioiity of tuberculous infection of the 
appendix, any moie than one would attempt such rules in legard to othei 
regions of the body Doubtless man)' factois, some of which are as yet 
only dimly recognized, contribute to the final locus of virulent tubeicle 
bacilli The same reasons that piomole the invasion and disease of the 
appendix by other pathogenic bacleiia may well contnbute to its occa- 
sional primary or secondarj infection by the bacillus of tubeiculosis 
We may reasonably conclude, then, that tubeiculous infection of the 
appendix may be produced, not only from contiguity to a neighboring lesion, 
but also by either the obMOUS haeniatogenous route fiom a distant focus, 
such as a pulmonary or bronchial lymph-node, 01 by the infected con- 
tents of the intestinal tiact It is particulaily easy to leason that the 
bacilli may be swallowed, pass along the intestinal tract without causing 
a lesion, and finally, as do many foreign bodies and parasites, lodge in 
the appendix and there cause an infection The most obvious method foi 
tubercle bacilli to entei the intestinal tract vould be the swallowing of 
contaminated sputum, yet it might also be brought about by infected 
milk, butter, cheese, 01 other food, and in this way cause a priniar)- 
tuberculosis of the appendix This possibility of infection becomes much 
more worthy of consideration when one remembers the usual dependent 
position of the appendix and the fecal stasis frequently occuiniig there 
Aside from the intestinal route, pnmary infection has been supposed 
to occur m certain cases by blood or lymph streams after direct passage 
through some epithelial surface Although this is a possible tlieor)', one 
finds difficult)' in considering it as a probable fact, especially after study 
of the usual route by which the large majonlv of tubeiculous infectiom:; 
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of the body probably occur Such studies strongly suggest that almost 
all pnmary foci of tuberculosis in the body are situated either directly 
on exposed surfaces or in the neighboring lymph-nodes, the bacilli gam- 
ing entrance by inhalation or ingestion Hence, ingestion of infected 
food would appear to be a more logical explanation of primary tubercu- 
losis of the appendix 

Three forms of this disease are usually recognized (i) Miliary, (2) 
hyperplastic, and (3) ulcerative The so-called miliary type, however, 
although a true tuberculous appendicitis, is not deserving of special dis- 
cussion, constituting, as it does, not a definite entity in itself, but usually 
being associated with a general miliary tuberculosis or tuberculous peri- 
tonitis It really represents only a localized incident or part of a 
generalized infection 

The hyperplastic form is the rarest and is characterized by its very 
large size, a thickened wall and marked connective tissue proliferation, 
but little or no caseation Occasionally the organ may be large enough 
to be palpated through the abdominal wall and is sometimes mistaken 
for a true tumor The walls are markedly increased in thickness, meas- 
uring from 5 cm to 3 cm , Tiedenat describing one measuring 5 cm in 
diameter The connective tissue overgrowth may not be entirely uniform, 
and by contraction may cause an irregular shape of the organ with stenosis, 
or, more rarely, obliteration of the lumen This irregular shape, together 
with the large size, may further suggest a neoplasm But the latter 
should be easily differentiated in that it is usually more circumscribed 
with a sharp line of demarcation from the normal tissue, while in the 
tuberculous process the affected tissue merges gradually into the normal 
with ill-defined margins The mucosa is usually intact and normal m ap- 
pearance The submucosa may or may not present tubercles, but it is in 
the muscle coats that there are the most charactenstic changes Here, 
through and between the muscle bundles, is found an enormous increase 
in connective tissue, causing the large increase in the thickness of the walls 
Throughout the entire tissue are scattered lymphocytes, plasma cells, and 
some eosinophiles In some areas these cells congregate in varying sized 
masses and show in addition some endothelial cells and occasionally a 
giant cell, suggesting that these are the possibilities of new tubercles 
whose development is apparently inhibited or replaced by a marked pro- 
liferation of connective tissue Caseation in this form is seldom seen, its 
absence as well as the large amount of connective tissue proliferation 
being due either to an attenuated strain of tubercle bacilli or (the other 
side of the shield) a high individual resistance 

It has also been suggested that this type of appendix, with its gross 
suggestion of neoplasm, may, under low power or hasty or incompetent 
examination, be confused with malignancy The nests of cells may 
suggest embryonic tumor cells surrounded by connective tissue This 
type may be either primary or secondary, but in either case is ideal for 
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operation, as from its histological chaiacter it repiesents a slowly advanc- 
ing, well controlled process, and i einoval should give a good prognosis 

The most common form is the ulceiative lesion It may be primary, 
but IS usually a direct extension from lesions in the intestine, particularly 
the caecum, or, more rarely, may possibly represent a haematogenous in- 
fection from a distant focus The diagnosis can be made only by the 
microscopic section Grossly, the organ may appear normal except for 
congestion of the superficial capillaries Occasionally the walls may be 
slightly thickened or may show fine adhesions or tubercles over the 
serous surface The mucosa is usually entirely or partially absent, due 
to the more or less extensive ulceration Very often caseous material 
may appear as foci or forming the greater part of the floor of the ulcers 
Microscopically, the serosa appears normal or shows a few tubercles 
The muscle coat is usually affected but the mucosa and submucosa show 
the most extensive involvement, which may be m the form of discrete 
tubercles or extensive ulceration or necrosis In very advanced cases the 
ulceration may extend through the entire wall and cause perforation, 
resulting m general septic peritonitis or periappendiceal abscess forma- 
tion In the earlier stages the ulceration first appears at either the tip or 
base, corresponding to the points where fecal stasis is often found This 
IS the form one finds most often in those terminal cases where the infec- 
tion becomes overwhelming and the digestive tract becomes attacked by a 
rapidly developing tuberculous condition just preceding a fatal termination 
Scott maintains that the tuberculous type of appendicitis may be dif- 
ferentiated from the suppurative form by the greater chronicity, a fre- 
quent afternoon nse in temperature, loss of weight and prostration Even 
the acute attacks, when they do occur, are milder and there is an absence 
of leucocytosis or sustained hyperpyrexia Other authors feel, however, 
that a differential diagnosis between the suppurative and tuberculous 
forms is always difficult and often impossible Eisendrath quotes the 
statistics of Brunner which include all the published cases in which 
appendectomy had been performed up to that time In these and his 
own 7 cases, making 58 in all, he finds 16, or over one- fourth, had symptoms 
identical with those of acute appendicitis Kelly and Hurdon share the 
same opinion regarding the possibility of diagnosis and also note that 
diarrhoea and blood in the stools were frequently not noticed in the clini- 
cal data Also the symptoms are frequently obscured by those of the co- 
existing tuberculous process in the intestine or csecum 

I have three cases to report, one of which is of especial interest from 
the pathologist’s point of view, as no signs or symptoms of tuberculosis 
were found in any part of the body until the routine microscopic section 
of the appendix revealed the lesion 

Case I — ^Young man, twenty-six years of age, a Norwegian, ad- 
mitted to the University Hospital on April 12, 1919, with a diagnosis 
of chronic appendicitis and the suggested possibility of its being of 
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the tuberculous type He complained of recurring, almost daily, 
attacks of pain in the region of McBurney’s point associated with 
persistent but not sevei e diarrhoea His family histor}'^ was negative 
except for the fact that his mother developed a tuberculous ankle at 
the age of foity-eight With the exception of scarlet fever at twelve 
he had always been well until the summer of 1917, when he began to 
have slight attacks of pain in the light side of the abdomen These 
were frequently followed by a chill and diarrhoea They would appear 
about every two n eeks and the pain and discomfort often lasted a 
week These attacks giadually grew more severe but shorter in 
duration until Christmas time in 1918, when they became very severe 
and weie accompanied by haid chills He consulted a physician 
who advised him to go to a hospital, but as he felt better for a time 
he waited until April, 1919 During the last two years he has had 
about two loose stools a day, but the condition was hardly severe 
enough to be termed a diarrhoea 

The physical examination showed a faiily well-nourished and 
well-developed joung man There was a large yellow spot on the 
anterioi surface of the right tonsil This was not removable, as a 
membrane would be, or depressed like an ulcer The submaxillary 
lymph-nodes were enlarged The chest was normal except for 
bionchovesicular breathing in the right apex and below the right 
clavicle Cog-wheel breathing rvas found below the left clavicle, but 
no rales weie heard In the abdomen there was some tenderness in 
the lower part, slightly more to the right than to the left Upon 
sitting up more definite tenderness was found in the right lower 
quadrant The mine was negative The Inemoglobm was 100 per 
cent and the leucocyte count was 10,200 Red count and differen- 
tial weie not done The temperature was usually normal and nevei 
above 99° 

On April 29, 1919, the appendix uas removed by Di Donald 
Camel on, who noted that the csecum at the base of the appendix 
appeared red and thickened The appendix itself was also congested 
to a moderate degree The patient made an uneventful recoveiy and 
was discharged from the hospital on May 5, 1919 Following his 
operation, however, his temperatuie occasionally reached 992°, 
but during the last week in the hospital it fluctuated daily from sub- 
normal in the morning to 99 2° to 99 4° m the afternoon 

In the routine examination of the appendix it was opened and the 
mucous membrane presented the frequently described “moth-eaten” 
appearance with ulceration of piactically the entiie mucosa There 
was, however, no caseous mateiial to be seen, nor did the ulceration 
extend be3mud the subinucosa The microscopic section shows the 
seiosa and muscle coats normal except for a ver^”^ mild infiltration 
of Ij'mphocytes and eosinophiles* The subinucosa contains many 
typical tubercles, consisting of endothelioid cells, lymphocytes, and 
very typical giant cells All of these tubercles are microscopic in 
size, some being sharply circumscnbed and standing out m marked 
contrast to the surrounding tissue, while others appear more ill 
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Fig 2 — (Case III ) Showing the intact mucous membrane, the marked thickening of theiiallsby connective 
tissue and the infiltration with lymphocytes Other areas showed epithelioid cells and a few giant cells 
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defined, merging into the tissue ol the submucosd, which also con- 
tains many eosmophiles The mucosa has entiiely disappeared as a 
result of the ulceration (Fig i) 

On Novembei 15 the patient was again admitted to the Universit}’^ 
Hospital, complaining of geneial mdema, ascites, hydrothorax, and a 
decompensating heait tlis incision had lemamed healed but his 
abdominal pain and discomfort had been only partially relieved by 
the operation In the hospital he giew rapidly voise and died on 
December 2, 1919 The necropsy showed hydrothorax, ascites, gen- 
eral oedema, thrombosis of the light external jugular and subclavian 
veins, chronic adhesive pencaiditis with maiked dilatation of the 
heait (right ventricle), and tubeiculosis of the intestine and the 
apices of both lungs The tuberculous condition m the apices lepre- 
sented an acute exaceibation supei imposed upon an old chronic 
piocess There vere marked adhesions to the chest wall, a fibrosis 
of both apices, and foi a distance of about 5 cm below were numer- 
ous miliaiy tubercles In addition the right lung presented a caseous 
area about cm in diameter and sui rounded by a firm wall of con- 
nective tissue The left lung showed, besides a few small caseous 
foci and miliary tubercles, a cavity i cm in diameter with a ragged 
neciotic lining 

In the small intestine weie a few disci ete ulceis avei aging i cm 
111 diametei, with puckered, thickened overhanging maigins Some 
of these showed evidences of partial healing, while a few were 
entirely healed The caecum was markedly thickened and the mucous 
membrane was replaced by extensive diffuse ulcerations The colon 
also showed numerous large ulcers practically suiiounding the 
lumen of the bowel and veiy similar m appeal aiice to the small 
ulcers of the ileum 

This case is paiticulaily instiuctne as to the potential value which 
might follow careful loutine examinations of the appendix In the pres- 
ent instance the tuberculous appendix was the fiist definite evidence of 
the piobable existence of othei tubeiculous lesions If these patients 
are warned of their condition and referred to tuberculosis consultants, 
precautionai 3'- measures might be adopted eail}'^ enough to bring about 
arrest of the remaining lesions Abnormal piolongation of the conval- 
escence period would be the simplest of such pioceduies Perhaps the 
majority of such patients are doomed at the time of operation, but it 
would be much more gratif3nng if one could know that no effort to effect 
a cure had been neglected The autops}’’ shows clearl}’- that the primary 
lesion had resided for some time m the apices of the lungs An acute 
exacerbation of these lesions followed ulceialion of the intestines and 
invasion of the appendix 

Case II (Fiom the Uiiivei sit}'- Hospital) — A woman, twent3^-mne 
3’^ears of age, fiom the Walker State Sanitorium for Tubeiculosis, 
was admitted on Septembei 29, 1917, with a diagnosis of chronic appen- 
dicitis She gave a histoi)'^ of having had some sort of “lung trouble” 
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ever since she was five years old, and of very definite active pul- 
monary tuberculosis with hemoirhage for the past three years For 
one year before admittance she had attacks of pain which came on 
suddenly, were accompanied by fever, and were followed by a chill 
These attacks appeared first as severe pain all over the abdomen 
and later localized over McBurney’s point They lasted sometimes 
only for a few minutes and at other times for a whole day, but in 
either case were followed by definite tenderness in the right 
lower abdomen 

Physical examination showed, besides active pulmonary tuber- 
culosis, rigidity of right rectus and tenderness over McBurney’s 
point The urine was negative, the sputum contained large num- 
bers of tubercle bacilli , the leucocyte count was 13,650, with a dif- 
ferential of polymorphonuclears, 80 per cent , lymphocytes, 13 per 
cent , large mononuclears, 2 per cent , transitionals, 2 per cent , and 
eosmophiles, 3 per cent The temperature showed a daily afternoon 
elevation, ranging from 99 6° to 100 8° 

On October ii, 1917, under nitrous oxide anesthesia, an appendec- 
tomy was performed by Dr J F Corbett Both the cecum and 
appendix were found to be markedly thickened and surrounded by 
a closely adherent omentum The incision healed, the convalescence 
was normal, and the patient was discharged November ii, 1917 On 
section the appendix showed throughout the thickened wall definite 
tuberculous nodules and deep ulceration of the mucosa The micro- 
scopic examination revealed absence of mucous membrane and deep 
ulcers extending well down into the submucosa The wall was 
markedly thickened by a large amount of connective tissue and 
throughout were numerous endothelioid cells and giant cells with 
beginning necrosis 

This particular appendix earlier m the disease undoubtedly represented 
an example of the hyperplastic form, but at the time of removal, due to 
the overwhelming general tuberculous infection, showed a terminal stage 
where the resistance of the body was not great enough to result longer in 
fibrosis and both the newly formed connective tissue and the mucosa and sub- 
mucosa were affected by rapidly accelerating tuberculous destruction 

Case III — ( Reported by courtesy of the patient’s physician. Dr 
Arnold Schwyzer, and of Doctor Kaplan, pathologist to St Joseph’s 
Hospital in St Paul ) The patient was a Jewish man, thirty-seven 
years of age, giving a negative family and personal history Two 
years ago he had an attack of pain in the right iliac region This 
was not very severe and was not accompanied by vomiting, but 
marked constipation was present Olive oil relieved the condition 
but the soreness m that region persisted for a long time On Novem- 
ber 4, 1919, he had a similar but less severe attack He was admitted 
to St Joseph’s Hospital, a diagnosis of chronic appendicitis was 
made, and an appendectomy performed The urine at that time was 
normal and the leucocyte count was 7200 The appendix was 8 cm 
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long and, even after formol fixation, cm in diameter It was very 
haid and stiff with numerous small white tubercles scattered over 
the serosa The csecum appeared normal 

Microscopic section shows a much thickened wall In many 
areas the serosa exhibits some small yet typical tubercles The 
muscle coat is thickened and separated widely by a large amount of 
connective tissue with a few plasma cells, lymphocytes, a few endo- 
thelial cells, and occasionally a giant cell These collections vary 
in size from only a few cells to areas more than covering a high 
power field These foci evidently represent tubercles in various 
stages which are hindered in development and laigely replaced by 
the enormous inciease of connective tissue More definite tubercles 
are found in the submucosa, but at no point is there necrosis The 
mucosa appears normal and intact (Fig 2) 

This case is a veiy typical example of the hyperplastic type of this 
disease, while the first one illustrates just as well the ulcerative form 
In both first and third cases diagnosis was made only by the routine 
section and examination of the appendix In the absence of any other 
findings the third case may prove to be one of primary infection How- 
ever, in view of the later development of many such cases and of the 
frequent slow course of tuberculosis this patient should be kept under 
close observation for the next few years 

The terminal tuberculous appendicitis deserves at least a passing 
mention here, for, while not a separate piocess, it appears only under cer- 
tain conditions Pathologists connected with tuberculosis sanitoria con- 
sider this type of appendicitis very common But here we find it only a 
part of an ovei whelming terminal phase of a long existing infection in 
another part of the body It is usually associated with tuberculosis of the 
intestine and caecum and does not deserve special classification 

From this study one is justified in concluding (i) that tuberculous 
appendicitis is a definite entity which, though rare, should be considered 
in both diagnosis and prognosis and surely justifies routine sectioning 
and careful examination of all appendices removed at operation Demon- 
stration of the lesion may save many lives either by removal of the pri- 
mary focus or by making a diagnosis so early that immediate treatment 
may bring about arrest or cure of the general condition 

2 The disease may be primary or secondary 

3 Infection occurs directly from the intestinal contents or by the 
hematogenous or lymphatic route 

4 It may produce either the ulcerative, hyperplastic, or miliary type 

5 It can frequently be diagnosed only by microscopic examination 

6 The symptoms resemble very closely those of suppurative appendicitis 
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“NO SURGICAL APPENDICITIS WITHOUT 
ORGANIC STRICTURE”- 

By Mabsii Pitzman, M D 
or St Louis, Mo 

The essential contention of the fiist part of this argument is “ That at- 
tacks of acute suppurative appendicitis aie caused by the complete closure of 
a pieformed stiicture ^ The observations and reasoning, which form the 
basis of this argument, run back ovei a peiiod of ten years, the greater part 
of which time and eftoit was devoted to a checking of my belief and to the 
insertion of minor quahf3nng clauses Unfoitunatelj^ due to the pressure of 
odiei woilc and interests, I have no written clinical lecords sufficient!)- com- 
prehensive to cover all the points discussed, but inasmuch as m this research 
I attained correlation by the simple expedient of acting as surgeon, clinician 
and pathologist in one, fuither detail would not materially improve the 
scientific standing of my contention In order to minimize the personal 
equation, and to prove or disprove my theory scientifically, it is obvious that 
the problem should be tackled by surgeons, pathologists and clinicians inde- 
pendently, and their final conclusions compared Suffice it to add that during 
these years as assistant to Di P Y Tuppei, as incidental assistant to othei 
surgeons and in my own personal cases, I have enjoyed liberal opportunity of 
studying the problem In over 250 acute appendicitis cases and in well over 
twice as many inteival cases, I lia-ve been able, satisfactorily to myself, to 
check the clinical history against the pathological finding, and vice versa, and 
111 a large peicentage of these cases to learn of or follow the course in 
later years 

With these preliminaries out of the way, let us proceed to oui obseivations 
on and considerations of the living gross patholog)^ Any surgeon accus- 
tomed to seeing acute suppuiative appendices within the fiist ti\enty-foui 
hours from the beginning of the attack, must have noted that whereas the 
whole distal end was greatly distended and engorged, the cecal half-inch moi e 
or less very commonly appealed practically noimal There is, to be suie, 
usually a slight cedema and injection of the relatively normal part of the ap- 
pendix, and in a small peicentage of cases the inflammation of the appendix 
runs flush up to and even out onto the cecal wall In appendices removed at 
this stage, with a normal appearing section distal to the clamp, it has been my 
expel lence in the gieat majority of cases that, although there is obviously 
fluid under tension m the appendix, none escapes from the seveied end, nor 
can It be made to do so even by inci easing, via manipulation, the mtra-appendi- 
ceal pressure markedly Now if an eight-mch olive-pointed sound, or an 
ordinary match-head, which fulfils every requiiement, be passed through the 

Read in modified form before the St Louis Medical Society, June 3, 1919 
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normal part of the appendix, it will meet firm resistance at the line of de- 
marcation noted on external examination This of course diagnoses the 
stncture, while the fact that the stricture was pervious until just before the 
attack can be verified grossly by the finding of decomposed fecal material in 
the shut-off portion of the appendix The firmness of the white fibrous tissue 
in the stricture determines that it existed before the onset of the acute attack, 
while on complete sectioning the marked differences m the gross appearance of 
the mucosa proximal and distal to the stncture demonstrate beyond reason- 
able doubt, m my opinion, that the stricture is the controlling factor In a 
few cases the stricture allowed pus to leak out from the appendix at this eanly 
stage, which would obviously be a fortunate turn of the fates for any patient 
not m a place or condition for a surgical operation But while noting the 
rarity of leakage from the appendix into the caecum dunng early stages, let 
me state my judgment that it is a common occurrence in later stages, which 
leakage by acting as an alternate way out for the pus avoids many 
a perforation 

And now passing on to the consideration of appendices seen in later 
stages, let me recall to mind some of the gross physical characteristics of the 
still all too common gangrene A typical early stage of gangrene might be 
pictured as a distended appendix, perchance pretty evenly of a dark purple 
or, if fecal concretions happen to be present, more advanced grayish spots in 
association with these concretions But the point I wish to call attention to 
is that in the great majonty of cases this beginning gangrene stops abruptly 
at vanable distances out from the caecum In cases seen still later, when the 
gangrenous process has reduced the appendix to a skeleton of blackened sub- 
mucosa, an intensely red stub may be noted in most cases protruding from 
the caecum To be sure, as in other stages, the gangrene in a small percentage 
of cases involves all the appendix flush up to the caecum Finally for a vanable 
distance away from the appendix the mesentery is involved in the gangrenous 
process, ordinarily in diiect proportion to the appendiceal condition 

Now as to the cause of this gangrene, there has been a widespread ten- 
dency to attribute it primarily to interference with and eventually complete 
blockade of the blood supply of the appendix Admittedly in all gangrenes 
there is an interference with and eventually complete blockade of the blood 
supply, and yet m all such cases we must go one step further and answer the 
question as to whether the blockade of the blood supply was primary, the in- 
fection being a secondary sequel, or whether the infection was the pnmary 
element, the clotting of the blood m the vessels being secondary To cite 
lypical examples of these alternates, — in senile gangrene with arterio- 
sclerosis plus thrombosis the interference with the arterial supply is obviously 
the essential element, whatever infection occurs being distinctly secondary, 
whereas m diabetic gangrene with normal vessels the infection makes fearful 
progress on account of lowered resistance, the clotting of blood in such cases 
being distinctly a secondary process Or to illustrate my point by the war 
experiences, while in many cases the interference with the arterial supply was 
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the sole factor m the production of gangrene and in others obviously the con- 
trolling factor, still in many cases infection played an equal or larger role, and 
in a big proportion the relative virulence of the infection was practically the 
only factor in the development of gangrene 

And now as a means of getting directly to the heart of the problem, let me 
state my conclusion at the outset, which is that in a case of gangrenous ap- 
pendicitis the infection is the primary and controlling element, whatever clot- 
ting of blood there is being secondary To marshal the reasons on which I 
base this conclusion, in the first place the probability of an embolus lodging 
exclusively in the appendiceal artery is so infinitesimally small that even the 
supporters of the hsematogenous origin of appendicitis admit it is practically 
not worth considering On the basis of the common concurrence of infec- 
tion elsewhere in the body and appendicitis they argue a selective affinity of 
certain blood-transported bacteria for the appendix, and further have pre- 
sented some animal experimental evidence claimed to sustain their view ^ 
The routine answer to that contention is that such cases of infection else- 
where and appendicitis are coincidences, with no or at least a very indirect 
cause and effect relationship While the supporters of the hsematogenous 
origin of appendicitis unquestionably feel that they have gathered sufficient 
evidence to be entitled to a respectful hearing, it would be relying on ignor- 
ance of recorded observations to make claims beyond that point But to bring 
forward my specific points against the hsematogenous theory, if my preceding 
observations are correct, it is obvious that the proponents should amend their 
claim to read “ a selective affinity for the distal portions of the appendix ” 
Further let me state definitely that I have found the same relationship be- 
tween stricture and appendiatis, absolutely irrespective as to whether the 
patient was suffering from an acute or chronic infection elsewhere, or not 
And granting the presence of a firm stricture, which locks up bactena-laden 
faeces, surely no one would claim that any other factor was necessary to ac- 
count for all the phenomena of acute suppurating appendices 

As regards judging from the gross appearance of a series of acute ap- 
pendices as to whether the infection is primarily m the blood supply, I tried 
to weigh this problem as impartiadly as possible, but naturally would have 
some residual prejudice Consequently I lay no stress on my judgment that 
the evidence seemed to me to point strongly to the origin of the infection 
within the lumen But to show that my contention that the infection in ap- 
pendicitis progresses from the lumen outwardly is in agreement with the 
general opinion of pathologists, let me offer this quotation from MacCallum 
in Text-Jbook of Pathology, 1916, page 226 "Appendicitis is an acute infec- 
tious disease produced by the invasion of bacteria from the lumen into the 
mucosa and other walls. The hsematogenous infection of the appendix 
walls by bacteria transported from infected tonsils, which Kretz regards as 

* E C Rosenow Etiology and Experimental Production of Appendicitis, Ulcer of 
the Stomach, and Cholecystitis Tenn State Med Assii, vol vni, No s, pp 205-209, 
also Journal Infectious Diseases, vol xviii. No 4 
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a. common origin of appendicitis, has not been clearK sho\vn to take place If 
It does so It must be consideied an exceptional occurrence, and does not ex- 
I>Iam the majorit}' of cases m which infection from the lumen can be con- 
clusivel}’’ demonstrated ” 

The pathology of the true chionic appendix is, in my judgment absolutely 
the same as outlined above for the acute appendix, except for the absence 
of acute infection The stricture, which is pervious during interval stages, 
may be located at any point from neai the distal end down to the very connec- 
tion with the ciEcum If the stiicture is located at the csecum or relatively close 
up, it wmuld obviously not be demonstrable aftei a loutine appendectomj% 
which w'ould account for a certain number of true chronic appendices appar- 
ently without stricture But in these cases the stricture can be readily made 
out by palpation and can even be demonstrated to those about the operating 
table, provided they know the appearance of the noimal for a contrast If 
there have been onlj’^ a few and minor pievious attacks the submucosa ma^ 
not have changed materially from the normal, but wdien the process has gone 
on longei the whole submucosa distal to the stiictuie becomes much thick- 
ened In regal d to the relation of appendicitis and adhesions, the evidence 
seems to be overwdielmingly in favor of the appendicitis as the cause of the 
adhesions, lather than the reverse, as is so commonly argued Genuine kinks 
of the appendix aic, in my experience, usually associated with stricture at 
the site, w'hile all pathology of spurious kinks vanishes when the organ is 
lemoved from the bodj« I have seen two cases in wdiich the stricture at the 
time of lemoval w'as only lelative, that is the fecal concietion was of such a 
size that it couldn’t possibly pass thiough the intervening normally patent sub- 
raucosa into the caecum Finally in patients from whom the appendix w^as 
removed purely incidentally to some other abdominal opeiation, I have found 
quite frequently strictures w'ltliin the last quaiter or half inch of the tip 
Fact IS this finding has been present with sufficient frequency to make me 
sympathize with those wdio look on this common obliterating process not as 
a true involution but as the end-iesult of an inflammation And fuither that 
the occasionally found mucoceles, distal to a stricture, are simply a transi- 
tory stage in the progress towards complete obliteration 

And now' to discuss biiefly some related points purposely postponed until 
this stage of the argument Acute catarihal appendicitis without stricture 
such as is to be found, for example, in typhoid fever ® and presumably any 
other acute enteritis, does not give the symptoms of surgical appendicitis nor 
call for operative mteivention The same logic seems to me fully as justified 
m legard to the question of chronic catarrhal appendicitis wuthout stricture, 
that IS rational control of the w'hole process and not simply appendectomy 
While tuberculosis and similar infections may theoretically attack the appen- 
dix exclusively, practically they usually attack the large intestine concurrently' 
and besides they do not give per se the symptoms of surgical appendi- 

McCrae Obter s Modern Medicine 1907, \ol n, p 98, pai 3 
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citis xAs to the cause of the foimatiou of stiictuies m the appendix, beyond 
the unsupported surmise that a simple ulcer precedes the development of the 
stricture, I have absolutely nothing to oftei Inasmuch as during the finding 
of hundreds of strictures of the appendix I have never seen this theoretical 
pre-stricture ulcei, I feel justified in drawing the conclusion that the ulcei 
only laiely, if ever, gives symptoms leading to surgical intervention 

Duiing these yeais of testing m)^ conception of the pathology against the 
clinical couise of the disease I have made it an invaiiable rule to sepaiate 
those cases which definitely had a stiicture from those cases which definitely 
did not have one, leaving out of consideiation a few cases of doubtful classifi- 
cation The differences between these two groups weie so marked as regards 
both the past and the futuie that any one who draws this pathological line 
thiough a senes of cases must be at once impiessed by them Thus, whereas 
the strictuied cases, aftei throwing out of account as genuine first attacks 
such as gave absolutely no pieviotis stoiy of abdominal pain, almost all gave a 
definite history of characteristic shaip attacks, the non-strictured cases oidi- 
narily told a much less characteristic story and very commonly failed to give 
any history at all of shaip pain As regaids future couise the difference was 
e\en more maiked, foi piacticall}? all the failuies to relieve belonged to 
the non-stnctuie gioup, which statement, however, does not deny at all that 
many of the non-stiictuied cases eithei were lelieved oi felt they weie 
relieved, which from a puiely piactical point of view appi caches the same 
thing And finally the whole clinical couise of acute suppuiativc appendicitis 
IS so readily explicable on the basis of my conception of the pathology, to 
wit — The closuie of the stiictuie usheis m the attack — the ensuing colicky 
pain due to the commonly futile attempts on the part of the appendix to empty 
out Its contents — then the involvement of the appendiceal walls causing low 
fevei Avith leucocytosis, the cessation of appendiceal peristalsis, and in its 
place localized tenderness to deep pressuie 

The foregoing completes the brief of my diiect evidence And heie many 
leaders will undoubtedly have the mental reaction “While the pieceding 
argument does not sound unreasonable, still what explanation have you to 
offer that such a proposition was overlooked in so intensely cultivated a field 
as appendicitis^” As far as my alleged facts aie concerned they should be 
able to stand on their merits, but the question stiikes me as pertinent and 
deserving an answei , particularly inasmuch as individual opinion and judg- 
ment has unavoidably enteied to a minor degiee into the aigument My 
explanation is that it’s a bordeiland pioposition — ever} body’s — and there- 
fore pioverbially nobody’s business' The only way it could be wmiked out 
w'ould be for surgeons, pathologists and internists really to put then heads 
together on the problem, oi for an individual with a leasonable giasp of all 
tliiee subjects to catch the significance of the vaiious details and fit them 
into their proper place in the composite picture Most all pathologists have 
stressed the important cause and effect lelationship between strictures and 
suigical appendicitis, wdiile m this argument I have simply gone one step 
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further by adding the negative, without stricture no surgical appendicitis As 
far as catching this negative point is concerned, the straight specialist in 
pathology would obviously be at a great disadvantage, inasmuch as he or 
she isn’t really in close touch with the living pathology and complete clinical 
history, while the specimens delivered to him quite commonly do not include 
the stricture at all 

Finally, any one in touch with the literature and general sentiment in re- 
gard to appendicitis during the past ten years must have noted the gradual 
growth of skepticism among progressive men towards what I consider near- 
pathology and near-symptoms In support of this statement I could quote 
internists of standing from the literature and personal communications more 
or less indefinitely, but as this argument is presented primarily to surgeons I 
will close my case with a recent protest from so representative a surgeon as 
Sevan {Surgical Climes of Chicago, April, 1919, p 309, par 2) “ There is 
one phase of the question that I should like to discuss with you, and that is 
the so-called cases of chronic appendicitis, those cases that have never had an 
acute attack, but which are supposed to have a chronic infection in the ap- 
pendix giving rise to slight distress in that region I want to state my opinion 
on this subject very strongly, and it is that most of these cases are mistakes 
in diagnosis, and not cases of appendicitis at all, and personally I do not 
recognize such a condition as chronic appendicitis which has never given 
rise to any acute symptoms ” 

CONCLUSIONS 

1 Attacks of acute suppurative appendicitis are brought on by the com- 
plete closure of a preformed stricture 

2 The inflammation, eventually gangrene, is due to the action of the bac- 
teria normally present in the locked-up fasces 

3 The true chronic appendix also has a stricture, which, however, is 
patent during intervals between attacks 



THE ADVANTAGES OF THE MIKULICZ TWO-STAGE OPERATION 

OF PARTIAL COLECTOMY 

By Charles N Dowd, M D. 

OF New York, N Y 

SUBQEON TO THE ROOSEVELT HOSPITAL 

The eaily intestinal resections were largely done by the help of tem- 
porary artificial am As surgery progressed the elements which control 
sepsis were better understood and the wonderful healing power of the 
intestine was better appreciated Immediate suture was successfully 
practiced and the one-stage operation became the procedure of choice 
either with immediate closure of the wound or with provision for drain- 
age An immediate healing with piompt lestoration of function is surely 
more desirable than a delayed union and the discomforts of even a tem- 
porary intestinal stoma 

There are, however, certain advantages inherent in the two-stage 
operation In 1902 Mikulicz formulated these advantages, described the 
operation which ordinarily bears his name and recorded cases which 
showed remarkable reduction in mortality rate He had then used 
the procedure for more than five years He thoroughly mobilized 
the portion of intestine which was to be removed and delivered it 
through the abdominal wound after stitching together the serous sur- 
faces of its afferent and efferent poitions He then closed the incision to 
the emergence of the intestine, stitched the skin edges to the intestinal 
wall and applied protective ointment and a surgical dressing over the 
incision This was all accomplished without opening the intestine He 
either left the extruded portion in the diessing to be removed at a later 
time or excised it at once and provided for drainage at a safe distance 
from the wound A temporary stoma was left The “ spur ” was clamped 
through at a later time and then the intestinal ends brought together 
by suture 

Many surgeons have adopted this operation on account of its dimin- 
ished mortality rate However, the records published in surgical litera- 
ture indicate that it is only used in a moderate portion of those cases for 
whom if might be considered suitable For instance, in the last ten 
volumes of the Annals of Surgery we find records of 26 operations for 
obstructive disease of the colon They were distributed as follows 


End-to-end suture 9 

Lateral anastomosis 7 

Short circuiting 6 

Mikulicz operation 2 

Exploratory operation i 

Colostomy i 
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If we study the 32 cases of cancer of the splenic flexuie which Hartwell 
collected from the literature from 1906 to 1918, we find the foliow'ing recoi ds 


Mikulicz, or similar procedure , 9 

Lateral anastomosis 7 

End-to-end suture 5 

Short circuiting 3 

Colostomy 6 

Colostomy with extirpation of tumor i 

End-to-side anastomosis i 

Inoperable cases 6 


these repoits show great dnersity of method and suggest the desii ability 
ot furthei consideiation of ceitain elements which bear on the relative 
advantages of one-stage opeiations and tW'O-stage operations when poi- 
tioiis of the intestine aie to be lemoved These elements are 

1 Septic intestinal content 

2 Extent of peiitoneal intestinal covenng 

3 Condition of patient 

4 Peritoneal sepsis 

5 Conservation of nutiition 

6 Skin iiritation from leakage of intestinal content 

7 Reflex effect of fastening diffeient paits of the intestine to the 
abdominal wall 

These elements diffei m diffeient paits of the intestine and in 
different patients 

Swall Intestine — The small intestine piesents elements which faior 
one-stage operation in almost all instances The intestinal content is 
fluid and, ordinarily, is lapidly moving and has little septic power The 
peritoneal covering is close to the muscular wall of the intestine except- 
ing at the small mesenteiic border and hence gives abundant oppor- 
tunit}'^ foi strong opposition Cancer is rare here and hence w'e do 
not often have to deal with debilitated patients Furthei more, the disad- 
vantages of the two-stage opeiation apply to the small intestine with 
especial force Inanition results from too much intestinal leakage Skin 
irritation, or even skin digestion, follow' the leakage of fluid which still 
has digestive power The reflex disturbance from fixation is greater 
from the small than from the large intestine Hence the tw'O-stage opeia- 
tion is only applicable to the small intestine in especial emergencies Foi 
instance, strangulated hernia w'lth gangrene of the intestine and spread- 
ing infection of the adjacent tissues 

Ileo-cacal Region — At the ileo-caecal 1 egion the conditions still favoi 
the one-stage operation The intestinal content is still fluid, it has only 
moderate infective pow'er and oidinanly moves w'lth fan rapidity The 
peritoneum of the ileum is close to the muscular coat excepting at the 
mesenteric border, and the peritoneum of the large intestine gives abun- 
dant opportunity for serous apposition of either lateial or end-to-side 
anastomosis Piovision for possible leakage is easily obtained 
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Colon, Hepatic Flex me to Terminal Sigmoid — The colon ftom the 
hepatic flexuie to the teimiiial sigmoid is the legion foi which the h\o- 
stage opeiation is especially consideied This legion furnishes neaily 70 
pel cent of the intestinal cancels abo^e the lectum^ Heie we have an 
intestinal content which is semi-solid, or possibly solid It holds vast 
numbers of bacteiia Mayo states that it has been shown that one- 
quarter to one-thud of the stool bulk is due to bacteiial groivth Partial 
obstiuction exists 111 a laige piopoilion of the cancels of this legion 
which come to opeiation, hence this septic intestinal content cannot be 
&atisfactonl;y eliminated and foims a seiious menace to satis facloi)'- healing 
The peiitoneal coveimg is fiequently defective This defect in the 
upper pait of the descending colon is due to the anatomical aiiaiigement 
which usually leaves the posterioi poition of the gut uncovered by peiitoneum 
However, the deposit of fat between the peiitoneum and the musculai 
coats of the intestine is sometimes the mam bariiei to satisfactoiy serous 
apposition In the sigmoid and descending colon one fiequently notices 
at opeiation that the stiip of peiitoneum which lies close to the muscular 
Avail IS only one-half to thiee-quaiters of an inch m width and that theie 
is a thick deposit of fat elsewhere This fat deposit is shown in the 
appendices epiploici, but 111 many instances is massive and really en- 
velops a large part of the intestinal wall Of course, m those patients 
wdio are debilitated by cancel it has usually been absorbed, but some 
patients come to opeiation in Avhom it is still piesent, hence operation 
must be planned with the understanding that fat deposit may hampei 
serous apposition of the divided intestinal ends 

The condition of the patient may be a strong baiiiei to a successful 
one-stage operation The majoiity of these patients suffei fiom cancer 
and have suffered for a long tune before they come to operation Thej 
have little lesisting pow^ei and hence operative piocedure must be planned 
so that the)’" Avill not have more than they can enduie 

Peritoneal sepsis does not often come in these patients, but a perfora- 
tion is occasionally found which leads to considerable peritoneal sepsis 
and hence forbids a t}pe of anastomosis which otheiwise might be made 
The interference with nutiition, the skin irritation and the reflex 
effect of fastening the intestine to the abdominal w’-all are all minimized 
m the two-stage operation on the colon as compaied with the small intestine 
We therefore have man> reasons wdi}^ a tw^o-stage opeiation should 
be used in a large numbei of pai tial colectomies 

Statistics Conipaimg Results of Diffcicnt Type; of Opeiation — If we 
study records of opeiations w'e find fuithei leason foi using the turn- 
stage proceduie Mikulicz- emphasized the advantages of this pio- 
cedure and gave detailed leports of its efficiency in the Breslau clinic 
The mortality of intestinal resections by the one-stage operation was 
429 pel cent, wheieas b} his tw’’o-stage opeiation he did sixteen cases 
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with only two deaths — a mortality of 12 per cent — and these two 
deaths were not, primarily, due to the operation 

The procedure has been much used m the intervening years Oppel ® 
quotes Finkelstem as showing in the collective study of results that the 
mortality of the one-stage operation had been 29 per cent , and that of the 
Mikulicz two-stage operation had been 16 per cent 

Mayo * states that the adoption of the Mikulicz-Bruns method has 
probably done more to extend operability and reduce mortality in resec- 
tions m the second half of the colon than any other factor By adopting 
this method in a large proportion of the operations he resected the left half 
of the colon, including the splenic flexure but not including the rectum, 
184 times, with a mortality rate of 17 per cent 

Hartwell’s ® recent study of cancer of the splenic flexure is very im- 
portant, although discouraging After a careful study of the literature, 
he estimates that the probable operative mortality of all cases, up to the 
present time, is over 60 per cent But the results from operation in many 
stages IS much better than that in one stage He states that his “ col- 
lected cases show a mortality approximately three times greater in the one- 
stage than in the many-stage procedure Careful study indicates that the 
failures in the one-stage operation would have been avoided by the other 
mode of attack These failures arose almost entirely from leakage some- 
where along a suture line, with a resultant peritonitis or improperly 
drained abscess ” 

The late James P Tuttle once told me that he had successfully done 
five successive partial colectomies by the Mikulicz method, whereas his 
previous mortality rate, in similar conditions by other methods, had 
been 33 per cent 

We thus see that there are abundant records to show that the two- 
stage or many-stage operation has a much lower mortality rate than the 
one-stage operation 

Record of Personal Operations — ^The author’s early cases were mostly 
admitted to the hospital on account of symptoms of obstruction It was 
not always possible to secure satisfactory cleansing of the intestine 
Anastomosis with immediate return of the intestine to the abdomen was 
sometimes successful and satisfactory, but, even in those patients in 
whom a preliminary colostomy was done, there were enough failures to 
lead to a search for a better method The following cases illustrate the 
use of the Mikulicz method The mortality rate, one in eight, is much 
better than that obtained by immediate suture 

Case I — Adenocarcinoma of sigmoid A L , aged fifty-one 
years Roosevelt Hospital, No A15023 Operation March 29, 1919 
Fourteen months previously he had had an abscess beside the de- 
scending colon which had healed but had again been opened in 
February, 1919 At operation, an adenocarcinoma was found m the 
upper part of the sigmoid This was mobilized and the diseased 
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part of the intestine was delivered through the abdominal incision 
The procedure was much hampered by the presence of the discharg- 
ing sinus A loop of small intestine was adherent to the sigmoid 
and was necessarily exposed to the infection from this sinus It was, 
however, returned to the abdominal cavity The diseased portion 
of the colon was delivered through the abdominal wound Wound 
closed to the point of emergence after the afferent and efferent 
legs of intestine had been united The wound was protected by 
ointment and gauze, protruding portions of intestine double ligated 
at a distance from the skin edges, tumor excised outside of primary 
dressing Exposed mucous membrane cauterized Ligatures cut 
forty-eight hours later The patient died of general peritonitis six 
days later His death was apparently due to infection from the 
sinus and attached coil of small intestine which had come in con- 
tact with it. 

Case II — Adenocarcmwma of descending colon Mrs F I , aged 
sixty-five years One-year intermittent pain in left side Worse of 
late Had lost 25 pounds in weight Palpable mass in left side of ab- 
domen Operation June 29, 1918 Intermuscular incision above and 
in front of anterior superior spine of ilium Descending colon 
mobilized and delivered through the wound Annular growth just 
above the sigmoid Serous surfaces of afferent and efferent portions 
united with catgut Wound closed to the emergence of intestine 
Intestine stitched to skin , also further secured by tape Ointment 
and surgical dressing applied over the wound. Protruding intes- 
tine double ligated Diseased portion ablated external to the liga- 
tures Mucous membrane cauterized and secondary dressing ap- 
plied Ligatures removed on second day Spur clamped m 
two weeks 

Second operation July 30, 1918 The operation was done in an 
adjoining city and patient had not been seen by the author since 
the primary operation A clamp was applied to that portion of the 
spur which still remained The intestinal edges stitched together 
to the emergence of this clamp and the union was reinforced by 
stitches through the fascia and skin The wound closed promptly 
excepting for a very small sinus The sinus soon closed completely 
She made an excellent recovery and is now in good health with no 
evidence of recurrence 

Case III — Adenocarcinoma of transverse colon J D , aged 
fifty-three years Roosevelt Hospital, No A14317 Eleven months’ 
history of cramp-like pains intermitting and recurring Loss of 
weight, 15 pounds Apiil 15, 1918, partial colectomy through an in- 
cision in upper right rectus Gastro-colic omentum separated from 
greater curvature of stomach Growth mobilized and delivered, 
serous surfaces of afferent and efferent legs united with catgut 
Wound closed to emergence of intestine Skin stitched to intes- 
tinal wall Dressing applied to abdominal wound Clamps applied 
to intestine leaving about one and one-half inches between the 
clamps and abdominal wound Clamps removed in thirty-six hours 
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There was satisfactory healing, but the patient Avas much debili- 
tated and did not gam strength lapidly Clamp applied to spui 
May 3 Attempt to close stoma by loosening the attachments and 
applying stitches in layers May i8 This ivas only partially success- 
ful and was repeated June 24 Aftei this tlieie was slight leakage, but 
the wound was entirely closed on September 3, and the patient has re- 
mained in excellent health ever since Has done loutine duty as 
policeman, and is now in excellent health 

Case IV — Adenocarcinoma of descending colon Mrs T , aged 
fifty-two years Roosevelt Hospital, No A14356 Abdominal pain 
colic, vomiting 1 ecurnng in intermittent attacks six weeks or more 
Opeiation May ii, 1918 Long incision through the left lectus 
muscle An annular constiictiiig adenocaicinoma was found 111 
the descending colon just beloAV the level of the costal border 
This and the adjoining portion of the intestine u ere mobilized and 
delivered thiough a second, left intermuscular incision Seious sur- 
faces of afferent and efferent legs united with catgut Wound 
dosed to the emergence of intestine Skin edges stitched to intes- 
tinal walls Intestine further held by glass rod Wound dressed 
with ointment and gauze Intestine double ligated outside the 
layers of gauze Tumor and adjoining intestine ablated Mucous 
membrane cauterized Further dressing applied Two days later 
the constricting ligature was removed from the aftei ent intestine, 
satisfactory intestinal stoma established Spur clamped in two 
weeks Colostomy opening closed in layers July 22 Patient left 
hospital September 12 All steps in her procedure were slow on ac- 
count of her Aveakened condition Wound closed satisfactoril}’’, and 
she remains in excellent health at the present time 

Case V — Colloid carcinoma of descending colon Mis E W, 
aged thirty-tAA'O years Roosevelt Flospital, No A8521 Four months’ 
history of cramp-hke pains in abdomen and back Opeiation May 
9, 1917 GroAvth and adjoining portion of descending colon mobil- 
ized and brought through left abdominal Avound Serous surfaces of 
afferent and efferent legs joined Avith catgut Wound closed to emer- 
gence of intestine Skin edge stitched to intestine Intestine fur- 
ther stabilized by glass rod Tavo ligatures applied outside the 
dressing Intestine excised outside the ligatures Mucous mem- 
brane cauterized Ligatures removed tAVO and three days after 
operation Suitable stoma established Spur clamped tAvo Aveeks 
after operation Ends of intestine united June 12 Patient left hos- 
pital, with Avound healed, June 30 

Case VI — Adenocarcinoma of sigmoid ]\Irs A G, aged thirty- 
nine years Roosevelt Hospital, No A6340 Operation June 19, 
1915, for a 1 ecurnng cancer of the sigmoid Intestine mobilized 
Afferent and efferent legs united AAuth catgut Mobilized portion 
delivered through the left intermuscular incision Skin edges stitched 
to intestinal wall Dressing applied Intestine double ligated out- 
side the primary dressing Ligatuies about afferent end of intes- 
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tine removed m forty-eight hours Stoma established Spur 
clamped m about two weeks Ends of intestine sewed togethei 
July 29 Patient left hospital with stoma closed, August 15 

Case VII — Extensive tuhercnlosis of caput coh and lowet 
tleum B S , aged thirty-five years, General Memorial Hospital, De- 
cember 12, 1912 One-stage opeiation not done on account of infec- 
tion which was present Mikulicz procedure with immediate re- 
moval of diseased intestine Stormy convalescence owing, in large 
measure, to illness not connected with the intestine Spur cut down , 
stoma closed Patient left hospital after two months and made ex- 
cellent recovery after three additional months of treatment, and 
1 emains well at the present time 

Case VIII — Diverhcuhtis PerfotaUon Abscess foimaiwn 
C A, aged sixty-four yeais, Roosevelt Hospital, No B3281 Three 
months intermittent, left abdominal pain and constipation Large 
palpable mass m left side of abdomen Operation September 13, 
1912 Large mass, composed of perforated descending colon and en- 
capsulating omental and pericolonic fat, mobilized and deliveied 
through left lateral incision Serous surfaces of afferent and effeient 
intestine stitched together with catgut Abdominal incision closed 
to the emergence of the intestine Skin edges stitched to intestine 
and retaining tape placed between the intestinal loops Dressing 
applied Ligation of piotruding intestinal loops outside of primal y 
dressing Ablation of inflammatory mass Exposed mucous mem- 
brane cauterized External dressing applied Ligature removed 
after seventy-two hours and stoma established Part of spur clamped 
on fifth day to seventh day Remaining spur clamped at a later time 
An effort was made to close the stoma October 13 This was successful 
excepting for a small fistula which was closed on Novembei 3 
Patient left hospital on Decembei 14 with wound satisfactonl}’’ closed 

This senes of cases is too small foi extensive deductions, but it is 
sufficient to indicate that the Mikulicz procedure is far safer in the colon 
than the one-stage procedure The low mortality rate — 12 per cent — 
corresponds to that of other operators The one fatal case was due to a 
laie complication, we do not often find an open sinus and a loop of small 
intestine adherent to the infected area 

Of course, delay in healing, unpleasant convalescence and piobability 
of henna constitute the mam bariiers to this procedure In this senes 
the delay has often been longer than was absolutely necessar}'- While a 
debilitated patient is gaining strength steadily, but sloivly, one hesitates 
about even moderate surgeiy when a little longei waiting is sure to 
make the closing of the stoma easiei Absence from the city also occa- 
sioned delay in some instances Mayo begins the clamping of the spur 
ten or twelve days after the primary operation and expects its division 
to be complete in six more days “A few days later the lesultmg 
colostomy can be closed by a simple extra-peritoneal operation ” In 
two of my cases the healing was complete m respective^ six and one- 
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half and nine and one-half weeks In five cases small sinuses remained 
for three to five months before final healing occurred These were not 
enough to occasion senous inconvenience and the patients preferred 
delay to further stitching When we appreciate the greater safety, we 
may be sure that most patients would be willing to purchase this safety 
by a delay in convalescence and the associated discomforts 

Final Results — 'Proper mobilization of the desired portion of the in- 
testines IS the first element in obtaining good final results If the ad- 
jacent tissues or lymph-nodes are involved, they, too, are to be removed 
when possible This is done without regard to the method of excision 
Considenng the increased percentage of recoveries, the final fesults of 
the two-stage operation are much better than those of the one- 
stage operation 

Applicability of the One-stage Procedure — ^Without doubt, there are 
patients in whom the one-stage operation can be successfully done Such 
patients should be fairly strong and their colons should be nearly empty 
and should be comparatively free from fat Before deciding to use this 
method, one may well remember the brilliant results which Mayo and 
Mikulicz have obtained by the two-stage procedure, and Hartwell’s 
studies which show that the one-stage procedure has had a mortality rate 
three times greater than the many-stage method 

It IS not my purpose to advocate the two-stage procedure for all 
cases, but rather to call attention to its advantages and to urge its use in 
the average case as it now comes to us in the hospital, reserving immedi- 
ate suture in the colon for those patients who are especially fitted for it 
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ANATOMICAL CONSIDERATIONS IN THE RECTAL PROLAPSE 

OF INFANTS 


By T Wingate Todd, M B., F R C S 

OF CliEVEIiAND, OhIO 

PBOFESSOH or ANATOlrr, WESTEBN hesekve univebsitt 

In a former papei contributed to this journal I have drawn attention 
to certain functional characteristics of the perirectal tissue In this I 
confirmed statements already made by my former colleagues, to whose 
work references are there given ^ In the dissection of the pelvis of the 
full-term foetus and the infant, certain additional facts have come to 
light which possess their own significance in the consideration of cases 
of rectal prolapse 

The investigation of cases of so-called rectal prolapse resolves the 
condition into three types, which are described by clinicians as commenc- 
ing in varying situations 

1 At the anal margin 

2 At a certain distance above the anal margin and protruding 

3 At a higher level (pelvic colon) and not protruding ® 

The second and thud of these types clearly belong to the class of 
intussusceptions, differing from the ordinary clinical condition known 
as intussusception only in that the entering portion of bowel commences 
its progress through the intussuscipiens low down in the distal colon , it 
may be in the rectum itself The anatomical features of the distal colon 
show there to be two situations favorable for the development of an 
intussusception These aie the pelvirectal junction and the subdivision 
of the rectum at the great valve of Houston For at each of these posi- 
tions there is a more or less marked infolding of the bowel wall, and both 
correspond to the junction of a higher comparatively mobile portion of 
the bowel with a lower, more fixed portion 

The nature of the fixation differs in the two instances At the junc- 
tion of pelvic colon with rectum there is the sudden loss of the mesocolon 
The change from the presence to the absence of the mesentery cannot, 
however, be a ver)’- potent factor in inducing intussusception Indeed, 
fiom the looseness of the subperitoneal tissue in this area one might well 
doubt whether it would have any importance at all 

In the case of the lower situation, namely, the location of the great 
valve of Houston, the problem is a different one, and one for which a 
more plausible solution is indicated The muscular diaphragm of the 
pelvis, constituted in large part by the two levatores am, is generally held 
to be the mam support of the rectum As I showed in the previous 
article, this is only partially true Lack of tone in the pelvic diaphragm 
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will certainly allow the rectum to become prolapsed to a limited extent 
But the muscles indicated are not the only oi indeed the mam support 
of the rectum The organ is upheld by the attachment to it of the pen- 
neural and perivascular tissue kno\A n as the rectal stalks ^ or les ailerons * 
These foim the lateial poitions of the fascia propria,^ part of which does 
not become thinner as it passes upward, as Waldejei suggested,^® but is 
attached to the sacrum at the level of the thud sacral vertebra or there- 
abouts'^ The rectal stalks compiise the tissue surrounding the middle 
hasmorrhoidal vessels and visceial pelvic nerves, of which blanches from 
the third and fourth sacial ti links pass to the rectum They are attached 
to the lateral ivalls of the peiineal chambei or ampulla of the organ 
Hence this portion of the rectum is more fixed than the pelvic chamber 
to which no portion of the stalks is attached 

It is not, however, intended in this paper that attention be directed 
to intussusceptive forms of rectal prolapse, but rather to that type which 
commences at the actual anal maigin, and which is thus a true prolapse 
or procidentia of the lectum 

Inasmuch as the manner of suppoit of the rectum is concerned in 
cases of rectal prolapse, and in view of the occurrence of this condition 
m infants and joung childien, it may be of ser\ice to put on record the 
results of investigation on the infant pelvis 

On consultation of the literature for the accepted oi suggested etiolog) 
of prolapse, some of the causes given recommend themselves wuth greater 
force than others to one’s judgment Overloaded rectum and straining 
at stool naturally have their place in the etiology of the condition, in 
association w'lth other causative factors, such as lack of muscular tone 
m the pelvic diaphiagm and diminution of the fat in the ischiorectal 
fossEe occurring m rickets and wasting diseases As is well knoivn, the 
sacrum of the infant is straighter than that of the adult, and consequently 
the rectum is more vertically placed It is concen^able that all these factors, 
acting m harmony, will tend to produce rectal prolapse in young children 
On the other hand, prolapse of a very persistent and troublesome nature 
does occasionally occur in children who, apart from the condition indicated, 
shoiv no departure from normal health Of other suggested causes, the 
so-called laxity of the submucosa Avhich is said to permit movement of the 
mucous membiane on the musculaiis cannot account for more than a mere 
pouting of the mucous membrane, for the laxity cannot be more than the 
blood-vessels which pass through the submucosa aviU allow Laxity of the 
connections of the rectum wuth the sacrum is also given as a cause of pro- 
lapse 111 infants But as will shortly be shown, there is no greater laxity 
in these attachments than theie is m the adult 

A sagittal section of the pelvis at birth shoivs that the position of the 
rectum relative to that of the bladder (and of the uterus in the female) 
differs from the adult relation in that the latter organs are placed at a 
higher le\el m association with the small capacity of the pelvis In other 
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words, the lectum at biitli is already in a position of mechanical disad- 
vantage, inasmuch as it occupies a lower site than the other organs which 
in later life, also descend entirely into the true pelvis Since the plicae 
transversales, or valves of Houston, are present m embryonic life, the 
exact position of the rectum relative to the vertebral column may be 
ascertained In the dissection of a senes of pelves of new-boin infants I 
find that the third or great valve of Houston lies opposite the fifth piece 
of the sacium on the average, the variation being from the level of the fourth 
sacral to that of the first coccygeal vertebra Hence at birth the third 
plica transversalis has already reached its adult position This is the 
most constant portion of the rectum, and was therefore chosen as the 
indication of the true level of the organ compared with the vertebral 
bodies Since I drew attention to this point,® it has been brought out 
again by F P Johnson m a paper which gives additional information on 
the development of the rectum - beyond that which lay within the scope 
of my observations 

This site IS, as one would expect, letained during childhood ® Hence 
one may say that while the rectum in the infant occupies the same posi- 
tion relative to the vertebias as m the adult, yet it is m a position of greater 
mechanical disadvantage from the highei position occupied by the blad- 
der and uterus, as well as from the straight character of the sacrum, 
which cannot relieve the organ from piessure of overlying viscera as can 
the more curved sacrum of the adult 

Next one may consider the question of laxity of the attachments of 
the rectum to the sacrum m the infant 

The fascia propria of Waldeyer, apait from any continuation up- 
waids into the fascia of the pelvic mesocolon,^® has a definite attachment 
(rectosacral aponeurosis) to the hollow of the sacium between the third 
sacral foramina,^ forming a capsule for the rectum ® The lateral parts of 
the rectosacral aponeurosis comprising the fibromuscular tissue around 
the middle hsemorrhoidal vessels and visceral pelvic nerves has, in view of 
its 1 elation to the last named, some fixation to the sacrum m the region 
of the second, third and fourth foiaraina (rectal stalks) It is to be re- 
membered that only the thud and fourth sacial nerves actuall}' send 
branches to the perineal chamber of the lectum, but there is no anatomi- 
cal subdivision of the fascia surrounding the seveial nerves These 
nerves, vessels, and surrounding fascia correspond to the substance of 
the mesenteries by which other parts of the alimentary canal are sup- 
ported In a number of cases I made dissections of the rectal stalks in 
new-born infants and found that the stalk, simply isolated and as yet 
undissected, measures about half the length of the contained vessels and 
nerves if they are freed from vascular and perineural fibromuscular 
tissue I found that these proportions obtained also in the adult speci- 
mens used as controls For example, m a new-born female child the 
sacrum of which measured 42 mm m length, the isolated but undissected 
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rectal stalk measured 12 mm , while the dissected stalk consisting of 
nerves only was 22 mm long The corresponding measurements m a 
male infant, the sacrum of which measured 40 mm , were the following 
Undissected stalk, 12 mm , nerves only 25 mm This comparative length 
of nerves and vessels allows some possibility of movement of the rectum 
as a whole, but so long as they remain uninjured, the movement of the 
organ is necessarily limited In no case did I find the dissected rectal 
stalks long enough to allow the great valve of Houston to descend so far 
as the anus In the female infant above mentioned, the distance from 
the great valve to the mucocutaneous anal junction was 36 mm , m the 
male, 37 mm With a maximum length of rectal stalk of 22 and 25 mm , 
respectively, it is plainly seen that prolapse must be limited The same 
approximate proportion is found in the adult 

In a male subject of thirty-five years of age, m which the dissected 
rectal stalks measured 60 mm , the sacrum was 115 mm m length and the 
distance from the great valve of Houston to the mucocutaneous anal 
junction 75 mm The length of the dissected rectal stalk is approximately 
one-half that of the sacrum In a female twenty-five years old it was 55 
mm m length, the sacrum being no mm long The undissected rectal 
stalks in the adult male cited each measured 30 mm , in the adult 
female, 20 mm 

As a result of the investigation, I find that m the adult the increase m pos- 
sible length of the rectal stalk corresponds roughly with the amount to 
which the rectum can be drawn out of a perineal wound when the levatoi es 
am, but not the stalks, have been completely severed In the infant the 
length of the rectal stalks and their increase in length on dissection corre- 
spond proportionately to the condition found in the adult There is, 
therefore, no greater laxity of the rectosacral attachments m the infant 
than in the adult In both there is sufficient play in the rectal stalks to 
allow a certain limited prolapse in the presence of other accessory causa- 
tive factors and without damage to the nerves and vessels themselves 
In such instances, the prolapse must obviously be temporary, and it would 
appear unnecessary to resort to operative measures for its treatment 

SUMMARY 

1 As estimated by the position of the great valve of Houston, the 
rectum at birth presents practically the same relation to the vertebral 
column as in the adult 

2 Similarly the rectal stalks are of the same proportionate length in 
the infant as in the adult Hence in the former there is no greater laxity 
than in the latter 

3 The only anatomical characters which can be of special importance in 
infantile prolapse are the comparatively straight sacrum and conse- 
quently more vertical rectum 


166 



RECTAL PROLAPSE OF INFANTS 


REFERENCES 

^Elliot Smith, G Studies in the Anatomy of the Pelvis Journ Anat and Physiol, 
1908, vol 42, pp 198, 252 

■Johnson, F P The Development of the Rectum in the Human Embryo Am Jour 
Anat , 1914, vol 16, p i 

“ Jonnesco, Th Tube Digestif in Traite d’ Anatomic Humame, Poirier et Charpy, 3me 
ed, 1912, T 4, Fasc i, pp 415-416 

‘ Smith, J W Some Points m the Surgical Anatomy of the Rectum Journ Anat 
and Physiol , 1913, vol 47, p 350 

“ Symington, J The Topographical Anatomy of the Child 1887 

“Testut, L, et Jacob, O Traite d’ Anatomic Topographique, 1906, T 2, pp 357-364 

'Todd, T W The Anatomy of a Case of Carcinoma Recti Annals of Surg, 1913, 
vol 59, P 831 

“Todd, T W Further Observations on the Supports of the Rectum Proc Amer 
Assoc Anat , 1913 , Anat Rec , 1914, vol 8, p 121 

“Tuttle Diseases of the Anus, Rectum and Pelvic Colon, 1903, p 673 

“ Waldeyer, W Das Becken, 1899, p 268 

“Wood Jones, F The Delimitation of the Rectum and its Sub-divisions Proc Roy 
Soc Med , 1911, vol 4, Surg Sec p 85 


167 



SARCOMA OF THE PROSTATE 


Bt Feederick C Herrick, M D 

OF CLEVELA^D, OhIO 

Age of Incidence — Of the total of sixty-two cases recorded, 20, or nearlj^ 
one-third, occurred before ten years of age, 45, or three-fourtlis, occurred 
befoie the cancer age of forty 3 ears, and 80 per cent occurred before the 
usual age of piostatic adenoma (fifty years) These facts alone are of great 
diagnostic value Theiefoie, a prostatic tumor occurring before fifty 
>ears of age is possibly sarcoma, and one occuinng in adolescence is 
probably of such a nature 

The most common symptom vas obstiuction either of urination, oi 
defecation, 01 both This stage was, foi the most part, rapidly reached, 
after the fiist signs of difficulty of uimation, i c , m one to tno months, and 
was Iheieafter a permanent symptom 

Pain in the jounger patients was less maiked, being absent in man) 
A\hile ill those past fifty yeais of age it was more marked Pet meal full- 
ness and tension was a fiequent complaint 

Rectal examination revealed a body compositel} desciibed as large, 
smooth, moderately film, with uniform consistency, elastic, “ balloon- 
like ” (Powers^), and only model atelj’’, if at all, tendei 

Differentiation must be made from syphilis, tuberculosis and cancel 
With such a prostatic enlargement, a histoiy of congenital or 
acquired syphilis, a positive Wassermann leaction, or other evidence of 
congenital 01 acquired lues, lender the therapeutic test necessary A tuber- 
culous prostate does not become as laige as a sarcomatous, has a varying 
consistency with small nodules 01 soft aieas scatteied ovei it One 01 
both seminal vesicles will be felt to be enlaiged, nodulai , nodules maj 
be felt 111 the epidid^miis or vasa and there will be other evidence of tuber- 
culosis Cancer of the pi estate usuallj' occurs later in life than sarcoma, 
IS smaller, has the well-known firm, nodulai consistency, is irregular, 
more fixed and the interlobular sulcus is early obliterated It spreads 
beneath Denonvilliers’ fascia In sarcoma the tumor is immediately and 
abruptly encountered by the examining finger 

Pathology — Round and spindle cells ha\e formed the majority of 
these tumors, though mjxo-, angio-, Ijnnpho-, chondro-, myo- and fibro- 
sarcomas have occurred among them Three cases of ihabdomyoma arc 
improperly included 

Tieatmcnt — Extirpation through either the suprapubic 01 perineal 
route followed by radium treatment is indicated 

Paschkis and Tittinger* drained the bladder, and insetted into the 
fistulous opening a tube containing 4 7 mm of radium for twenty minutes 
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, This treatment Avas lepeated U\ent3-one times at t^^o-^veek intervals 
The swelling disappeaied and all signs of the tumoi weie gone, but the 
authois do not regaid the tumoi as cured 

In excessively laige tumoi s like that of MacGowan ^ the peimeal loute 
seems piefeiable 

With the possible exception of the case repoited by Paschkis and 
Tittingei, theie has been no case of cuie lecorded, all dying of recurrence 
within four years 

Within the last two decades the pi estate has no doubt been as thoi- 
oughly woiked over pathologically as any tissue of the body The fact 
that only 62 cases have been leported pioves its raiity, and some of these 
are not genuine We find it first mentioned by Stafford * in 1839 Joll}^® 
m 1869, collected 41 cases The fiist careful tabulation of reported cases 
V as made by Buickhardt,® 111 1902, who collected 24 cases In 1908 Powers ^ 
repoited a case, caiefully leviewed the liteiatuie, and tabulated 22 cases 
Von Fiisch,^ m 1910, collected 35 cases Descums,® in 1912, gave an excel- 
lent reviev , tabulating 41 cases 

Of 58 obseivations which Pioust and Vian® made in 1907, they make 


foul groups 

1 Secondary sdreoma 6 

2 Doubtful cases 4 

3 Probable cases, but lacking histological exaininations 14 

4 Absolutely certain cases 34 


In conclusion the age of incidence , the rapidity of giowth , the balloon- 
like feel of uniform consistency , the chief symptom obstruction to urina- 
tion, strongly suggest sai coma 

To the above list the authoi appends the following peisonally ob- 
ser\ed case in its entiiety, as the appaient raiity of this condition would 
seem to justify its lepoit 

The patient was thiity-thiee yeais of age, single, with a famil}’- 
and past personal histoi)^ having no bearing on his present condi- 
tion He denied having had any leneieal infection 

The present illness began May 15, 1916, when he first noticed that 
unusual straining was necessary to empty his bladder Two weeks 
later marked the beginning of acute retention and of catheter life 
For seven months he catheter ized himself five times daily, on four 
occasions a small amount of blood being noticed He had no pain in 
the lower abdomen, along the urinai}'' tract, noi about the perineum 
The bowels were legulai Uiinary obstruction and loss of about 20 
pounds 111 weight in nine months \\ ere his only symptoms 

General examination was entiiel}’’ negative, showing a very well- 
developed and vvell-nouiished man 

Rectal examination revealed a very large, smooth, elastic- 
feeling body, of uniform consistency, not tender, slightly larger to the 
right than to the left The examining finger could not reach above 
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It It was bimanually palpable, slightly movable and limited 
in outline 

The left kidney was palpable, tender and seemed enlarged The 
right kidney was negative 

Red blood count, 5,744,000, white blood count, 12,000 Wasser- 
mann negative on two examinations 

His urine was acid, i 010, albumin double plus, sugar none, con- 
tained many pus cells, a few red cells and no casts With the 
amount and duration of the retention, it was concluded that there 
was some back pressure on the renal secretion The “ Thalem ” 
output m three days was as follows A retention catheter was placed 
on the first day after the " Thalem ” test 

January astli 26th 28th 

100 cc trace 170 cc 26 per cent 475 ac 66 per cent 

SO cc 12 per cent 100 cc. 23 per cent 175 cc 27 per cent 
25 cc. 6 per cent 


17s cc 18 per cent 270 cc 49 per cent 650 cc 93 per cent 

This IS striking evidence of the value of a retention catheter in 
this type of prostatic obstruction 

Operakan (January 29, 1917) — Suprapubic incision On open- 
ing the bladder a rosette two inches in diameter consisting of 
cedematous-looking papillomata from pea to large bean size sur- 
rounded the inner urethral orifice This came from the apex of the 
trigone The main tumor could be felt bimanually beneath this 
The entire growth together with this rosette was readily enucle- 
ated as one piece (Figs i and 2), leaving a very large cavity sepa- 
rated from the rectal cavity by a very thin wall which was not torn 
Three purse-stnng sutures were placed, obliterating this cavity and con- 
trolling the bleeding Closure with suprapubic and catheter drainage 
Post-operative care Three-hour boric acid irrigatipn for first 
day Removal of catheter on second day On the fourth day a dis- 
tinct fecal odor was evident in the unne, from the suprapubic tube 
This continued for a week, with cloudy urine, and ceased spontane- 
ously, no sign of urinary discharge into the rectum Convalescence 
was uninterrupted and the patient was up about the ward, passing urine 
tissue only 

Cystoscopy six weeks after operation showed a completely 
healed prostatic urethra and trigone, with some large, bulbous 
oedema At one place this appeared so large that a section was 
taken for examination, which, however, showed inflammatory 
through the urethra m two weeks 

The patient being a ward case, he was lost sight of, but three and 
one-half months after operation, he returned with marked recur- 
rence in the prostatic region His general condition, however, was 
very good 

Pathologic examination showed the tumor to be sarcomatous 
(Figs 3 and 4) 


1st hour 
2nd hour 
3rd hour 
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Figs i and 2 — Show mg gross specimens 



Fig 3 



Figs 3 and 4 — Microphotographs of tumor Diagnosis Sarcoma 
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Dr B B Barringer of the Memorial Hospital in New York was 
kind enough to give him radium treatment 

The following is a report of the examination made by Dr B B 
Barnnger on May 15, 1917 

“ Very large tumor can be felt Growth of prostate on left side, possibly not 
as much on right side 

Physical Examination — Well developed, well nourished young white man, 
not acutely ill Pupils react sluggishly, breath foul, tongue fairly clean 
Abdomen normal above umbilicus Between the umbilicus and the symphysis 
pubis there is a scar four to five inches long About one inch from lower end of the 
incision the scar is spread apart by a circular scar as of abscess, the diameter of 
which IS the size of a nickel No discharging sinus Around this circular scar 
as a center there is a hard indurated mass the size of an orange not very sharply 
circumscribed The skin is freely movable over this mass, except at scar where 
it IS adherent The mass is not tender and there are no inguinal enlargements 
Otherwise negative 

Treatment — ^Radium emanations Needle inserted into the prostate, for 
SIX hours ” 

Autopsy by Doctors Ewing and Stone, July 12, 1917 

“ Sarcoma of the Prostate — ^Metastases in the Liver Suppurative Pyelo- 
nephritis 

Body — ^much emaciated Decomposed Skin — ulcerated over large tumor 
filling pelvis Lungs — free, congested, normal Heart — soft, normal Spleen 
— normal Liver — several large circumscribed, soft, yellowish, protuberant 
tumor masses 54 cm in diameter throughout the liver 

Pelvis — filling the pelvis, adherent to the walls of the pelvis and abdomen, 
and extending along the mesentery of the colon, forming a mass 15 cm in length, 
surface lobulated, consistence soft and elastic, color yellowish, is a tumor mass 
emanating apparently from the tissues about the bladder The tumor constricts 
the rectum It is in places ulcerated and invaded by tumor tissues 

Bladder — mucosa highly inflamed Invaded at one point from without by 
tumor tissue Otherwise intact 

Prostate — missing Tumor contains some dilated veins with thrombi and a 
few large cysts 

Kidneys — Both kidneys are the seat of intense suppurating pyelitis and 
nephritis in early stage 

Stomach — normal Pancreas — normal Genitalia — right testis small, hyper- 
trophic, normal Left testis — appears normal ” 
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ABSCESS OP THE PROSTATE 
By Alcxander Randall, jM D 

OF PinLADELPHI\, Pa 

The subject of abscess of the pi estate may seem to many but a trite 
one, and undoubtedly the majoiit}’’ look upon it as principally a condition 
limited to the category of a complication of acute specific urethritis That 
such IS not the case but a cursory review of the literature is necessary 
The interesting case of Lydston where the condition so closely simulated 
prostatic hypertrophy that even at suprapubic cystotomy it was unsus- 
pected, and spontaneous rupture took place during a period of bladder 
drainage, or Harlow Biooks’s case with its course so typical of enteric 
fever that for four weeks the true condition was completely masked, and 
more recently Bugbee’s report of five cases seen as a complication of 
influenza during the recent epidemic, all show the deviation from the 
usual that prostatic abscess can manifest and broaden the field of possi- 
bilities calling for differential diagnosis 

Similarly m the short series of sixteen cases that it has been my oppor- 
tunity to study, there have occuired certain features of unusual interest 
in diagnosis, making them worthy of a report at this time 

Prostatic abscess calls, in the first place, for an acute infection of the 
acmi of the gland by a virulent organism of the pus-forming type, and 
Ave recognize in the beginning that this infectious process may manifest 
itself in four different degrees of severity, leading on the one hand to a 
limitation of the infection at any one of the stages, oi, on the other hand, 
to a continuation of the process to a breaking down of tissue and the 
formation of an abscess cavity These four forms of involvement from 
the time of the entrance of an infectious agent are (i) The catarrhal, (2) 
the follicular, (3) the parenchymatous, (4) the periprostatic, and it is only 
Avhen the infecting agent is overcome at an early stage that the piocess 
does not proceed from the one to the other Avith a culmination in the 
foimation of an abscess instead of resolution 

During these periods of acute involvement Ave have but the palpating 
finger to guide us in interpreting the stage of the disease, and to deter- 
mine Avhen an actual pus cavity has formed Here I cannot but feel that 
a close parallel can be drawn to a someAvhat analogous infection , 1 e , 
acute epididymitis, Avhere it Avas long considered that only infrequently 
did actual abscess caAuties form, until Hagner, in operating upon all such 
cases, demonstrated that pus, in macroscopically Ausible quantities, was 
present m 80 per cent , and as in epididjmial so in prostatic infections, 
especially Avhen go noirhoeal, is it probable that macroscopic pus is pres- 
Read before the Philadelphia Academy of Surgerv, Novembei 3, 1919 
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eiit much cdiliei than now believed, and that early and fiee incision ivitli 
drainage should be instituted as soon as diagnosis is made, so as to conser- 
vate the vital function 

It IS the tendency of most physicians to feel in legard to piostatic 
abscess much as they do tow ards every acute ailment of the active gen- 
erative organs in the male, that any infection of a pus-forming character 
IS, Ipso facto, of gonorihoeal oiigm the contrary being shown by this shoit 
senes of cases that I have peisonally observed is one of the interesting 
featui es to which I dra^v your attention 

The series compiise sixteen cases, eight of them were associated with 
the presence of the gonococcus and a history pointing to this infection 
being the cause of the abscess formation An equal number, eight, were 
non-specific m then origin and foim an inteiesting diveisity of causes 
Anatyzing first those that were definitely post-gonorrhoeal, we find that 
they, too, have inteiesting features that I will enumerate but biiefly 

In one an interval of twelve years had passed since his acute urethritis, the 
patient had been married and left a vvidovv'^er, had during this time suffered from a 
mild, thoroughly chronic discharge, and after an alcoholic debauch, devoid of 
sexual exposure, he developed an acute urethiitis Gonococci were present, and 
shortly thereafter a prostatic abscess Of these eight post-gonorrhoeal cases but 
one was operated upon with drainage of the abscess In four patients the course 
was uneventful, and early subsidence of all symptoms was followed by an apparent 
complete lesolution without rupture This was a most happy outcome for one of 
them, foi he had multiple oesophageal strictures of small calibre from typhoid 
ulceration, and a urethral stnctuie of almost filiform size In two others, who 
went to complete resolution, an acute epididymitis was associated and the prostatic 
involvement was especiallj marked on the same side as the epididymal The 
remaining one wheie resolution took place was first seen under circumstances 
that countermanded operative interference In the sixth post-gonorrhoeal case, 
spontaneous rupture into the urethra occurred twelve hours after diagnosis was 
made, with a rapid subsidence of all symptoms In the seventh, the abscess was 
purposely ruptured by a sound in the urethra — a most unsurgical procedure — and 
the eighth case was seen in consultation and lost to further study, although reported 
to have resolved without rupture 

So we have eight cases clinically diagnosed as prostatic abscess, sec- 
ondary to an active gonoirhoeal arthritis One was operated and drained 
penneally, one was ruptuied on a sound in the urethia, one ruptured 
spontaneously , four passed to complete i esolution under local treatment, 
and one was lost to furthei observation The series is too small to draw 
deductions from, but it does point out that there are varying degiees of 
pathologic inv'^olvement from this infecting organism That in some with 
good judgment you can save ^oui patient an operation, wdiile in others 
1 esolution cannot be expected, and for them we know that it is better to 
operate and diam penneally than to allow urethral rupture This group 
includes one where personal desire countermanded an operation definitely 
indicated Theie was a large fluctuating mass in the left lobe, tempera- 
ture of 102 5, white blood cells, 15,600, urinarj' strangury, chills, etc Local 
tieatment was instituted, two days later the temperature was falling, and 
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the white blood cells were 14,200, the following day the temperature was 
normal and the white blood cells 12,400, and the next day it was down 
to 11,000 with the temperature remaining normal His subsequent re- 
covery was perfect, complete resolution followed, with certainly no rup- 
ture, and it has been surprising to see in the four cases so treated what 
rapid and complete resolution can take place The right lobe was af- 
fected twice, the left lobe a similar number of times, and four times the 
involvement was general Gonococci were present in seven cases from 
the urethral discharge, and were demonstrated in the one case operated upon 

Though the course pursued in these cases, with the exception of one, 
was non-operative, and though the results could possibly be used as an 
argument in favor of local, palliative treatment, the after-results ofttimes 
seen at intervals of years, from cases which were allowed to rupture into the 
urethra spontaneously, or to resolve with a chronic prostatic infection 
present, show conclusively that here, as m similar conditions elsewhere 
in the body, where pus has once formed, surgical intervention and proper 
drainage afford the patient a surer chance of a complete physiological 
restitution of function 

Frequently we see cystoscopically a condition in the prostatic urethra, 
first pointed out by McCarthy, where large scarified prostatic duct 
orifices penetrate to unknown depths into the gland tissue These are 
now known to be the residuum of such infections, and as such form almost 
permanent foci of infection due to poor drainage and scar tissue, and in- 
capable of evei returning to a normal state Without doubt, such perma- 
nent damage may be avoided by early operative interference, and the 
degree to which such injury may develop will be illustrated by two of the 
cases about to be reported in the non-specific group 

In the second group of eight cases gonorrhcea played no antecedent 
role These are by far the more interesting cases The possibilities as to 
origin of infection, the type and virulence of the organism, the ofttime 
complete masking of all symptoms pointing to the actual seat of the 
disease, the rapidity of some cases and the latency of others, make an 
ideal field for differential diagnosis ^ 

Of these eight non-specific cases, instrumentation was responsible in four of 
them The first consulted a specialist for a slight mucoid discharge For a month 
he was given prostatic massage and “deep injections ” Following one such treat- 
ment he developed within forty-eight hours all the symptoms of an acute infection 
of the prostate — there was a chill, fever, with a temperature of 103, hsematuria, and 
lesical tenesmus The diagnosis of an abscess was easily made by rectal exami- 
nation An acute epididymitis developed the following day Palliative treatment 
was requested, and under local applications complete resolution took place slowly 
and without rupture of the abscess In the second case, age twenty-eight years, 
there had been a gonorrlirea nine and two years previously Three weeks before 
hospital admission, after a walk m the cold, he developed a chill and fever, with 
a temperature of 103, and pain in the right chest Treatment was given by his 
physician and two days later the chest pain was gone Ten days before admission 
he developed retention of urine following the passage of a sound, which had been 
unsuccessful and had caused bleeding Pam began within twenty-four hours and 
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steadily increased On entrance to the hospital his temperature was 104, and his 
white blood cells 19,600 The entire prostate was involved in the abscess forma- 
tion and presented a mass extending as high up as the finger could reach Opera- 
tion showed a large pus cavity especially located in the right prostatic lobe, with 
a marked indurated cellulitis extending all the way down into the right crus penis 
The organism was the staphylococcus pyogenes aureus 

The third case was seen while in the field with the A E F — a man, fifty-two 
years old, who had been told that he should have a sound passed every month 
because of an old stricture His medical officer did this for him, and five days 
following the third passage of a sound there was a very gradual onset of acute 
symptoms, which in six days developed a fluctuating mass in the prostatic region 
On account of surrounding conditions a palliative course was pursued for seven 
days in the hope that resolution would take place However, at the end of this 
time the patient’s condition demanded intervention, so under morphia and cocaine 
anaesthesia perineal incision and drainage were performed, and a complete recovery 
was obtained in seventeen days This was a most satisfactory case, as an invalu- 
able officer was saved to the division for tremendously important work at the 
front in the September and October campaigns Unfortunately the origin was 
not identified 

The fourth (now a patient in the hospital) gave a most unusual history He 
was doing some heavy work in the army when seized with a sharp pain in the 
right groin Hernia (according to him) was diagnosed, but unoperated, and in 
three weeks he was well Before leaving the hospital in October, 1917, he was 
ordered to take a permanganate of potash irrigation He remonstrated, not seeing 
its necessity, and was ordered to do as told Some bleeding followed this, and he 
had complete retention for five days, having a catheter passed once in each twenty- 
four hours On the fifth day he was seized with chill, fever and severe pain in the 
rectum, and was immediately operated upon for prostatic abscess by a perineal 
incision The patient states that he " came to ” six weeks later in December, 1917, 
and was told that he was a bleeder, and had had two transfusions to save his life 
He was then voiding through his perineal incision and his urethra In January, 
1918, a sudden hemorrhage from his incision called for a third transfusion In 
March a catheter was passed and again bleeding occurred of such alarming 
character that a fourth transfusion became necessary Following this he developed 
a left epididymitis, which suppurated and was incised, and following this operation 
he first passed urine per rectum Typhoid at fourteen, scarlet fever at eight, 
several teeth pulled as a child with no hemorrhage, but in 1908 an extraction of a 
tooth was followed by bleeding requiring packing, and in 1915 had a severe “ nose 
bleed,” brought on by sneezing, which lasted four days Had had an appendectomy 
the same year without incident This patient had a fistula certainly a centimetre 
in diameter extending directly through his prostate into his rectum Three-quarters 
of his urine went through the fistula He had bladder continence So with such a 
history and a coagulation time of thirteen minutes, he will be left alone 

Again we have a case of a boy of twenty-three years, who entered the dis- 
pensary complaining of his inability to properly control his urine For many years, 
in fact, as long as he could remember, he dribbled urine, which he now says he 
knows to have been due to the overflow of retention This he has relieved during 
the past few years by the judicious use of a catheter One and a half years ago 
he developed a swelling in the right lower abdomen, practically symptomless, 
which finally ruptured and discharged a large quantity of pus through the urethra 
During the healing of this condition there developed an opening into the rectum, 
for since that time, when he gets over-distended, urine in small quantities passes 
into the rectum There is never any faeces or gas mixed with his urine He has 
rectal control, m fact, is constipated 


175 



ALEXANDER RANDALL 


Cystoscopy (May 4, 1916) Bladder normal, urine slightly cloudy, left ureteral 
orifice not demonstrable In the posterior urethra a large cavity was found extend- 
ing back into the region of the right prostatic lobe, from which can be seen pro- 
truding a mass either fecal or calcareous There is a small pocket also on the left 
Cystoscopy (May 12, 1916) Two calculi were found m the bladder Thej 
were crushed with the cystoscopic rongeur The prostatic cavitj was clear 

Cystoscopy (May 19, 1916) Two more small stones seen in the prostatic 
pouch These were picked up with the cystoscopic rongeur and placed in the 
bladder, where they were crushed at leisure 

Cystoscopy (May 24, 1916 Last calculi crushed Reexamined January 17, 
1917 Condition as before, no further stone formation Patient is still using 
a catheter 

This boy’s condition was due to sputa bifida, demonstrated by X-ray, his sphinc- 
tenc inhibitory fibres being undeveloped His abscess was caused by his catheterization 
These last two cases illustrate the unfortunate results that may ensue from 
injudicious instrumentation, and the most distressing complication from prostatic 
abscess. In the former it was felt that so long as his vesical control was perfect 
from the good action of his internal sphincter, he had best be left alone, m the face 
of his history of bleeding In the second, patient’s undeveloped nervous system, 
though responsible for his trouble, was likewise considered his saving, as his 
spastic internal sphincter controlled Ins urine and any operative interference might 
make a persistent dribbler of him 

Again we have a student, thirty years of age, who during the preceding 
summer was studying abroad, and for recreation used to row a great deal, and as 
a result had a senes of soils The first were undoubtedly due to the rubbing of 
the boat seat — a condition so frequently seen in oarsmen — but' they were suc- 
ceeded by a senes of similar infections elsewhere about the body, in several of 
which on culture the staphylococcus pyogenes aureus was the causative agent 
About two and a half months after the first of these local infections, and after his 
return to the States, he was suddenly seized w'lth rectal pain, chills, fever and a 
high leucocyte count Prostatic abscess was diagnosed and operation proved the 
same to be the cause The infecting agent w'as still the staphvlococcus pyogenes 
aureus No venereal infection 

The fifteenth case was that of a young phjsician No venereal history He 
had been in slightly lowered condition of vitality and health from his active rural 
practice, when he suddenly felt faint Later he had a chill and was feverish The 
only other promonitory symptom was that on the day before he had noticed some 
scalding on urination and found his urine scant and highly colored He had been 
constipated for several days prior to these symptoms His temperature was 
elevated on the above day of onset, and the following day it had reached 102, with 
pains down the legs, in the back and headache Theie was a gradually increasing 
pain m the rectum The following day, forty-eight hours from onset, after strain- 
ing at urination there was a slight discharge, which increased rapidly at each 
urinary effort, and towards evening after one urination there was passed out a 
lump of mucus, followed by a profuse purulent discharge and blood Condition 
from then on improved to complete cure Smears from the discharge and also 
a culture showed B Coh Communis 

The last case was seen on the Urological Service at the Johns Hopkins Hos- 
pital The man was seventy-two years of age and gave a very typical history of 
gradual vesical obstruction due to enlargement of the prostatic gland over eight 
years’ duration and with gradually increasing sjmptoms Four days before his 
admission complete urinary obstruction occurred, associated with an elevation of 
temperature and very severe chill Catheterization for the first time was easily 
performed, but without greatly easing the patient’s discomfort For fifteen days 
regularity of recurrent diurnal chills of the most intense type and subsequent 
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fever elevation made the medical consultants feel practically certain that the 
patient had malaria, no matter what else he harbored, and this assumption was 
strengthened by the Virginia home of the patient, as also his past history An 
elevated white blood-cell was against this diagnosis Catheterization was easy, 
and even cystoscopy was performed By rectum there was a large smooth prostate 
in no wise especially symptomatic or suspicious He was treated expectantly 
His temperature chart broke all the high and low records At one time it varied 
from 96 at noon to 107 2 at 7 30 p m , falling from there to 96 8 by 8 a m , an excursion 
upward of eleven and two-tenths degrees and a fall of ten and four-tenths in the 
space of twenty-four hours It was at this point that the surgeon stepped in, and 
knowing that there was urinary obstruction present — everything else being uncer- 
tain — started to perform perineal prostatectomy and drained a large prostatic 
abscess The culture in this case showed B Colt 

Summarizing the non-gonorrhoeal cases one underwent resolution; 
one ruptured in forty-eight hours into the urethra, four were operated 
upon by perineal incision , and two presented the sad after-results of such 
infections poorly handled m having a urethro-prostatico-rectal fistula In 
two cases B Coli was the infecting organism, and in a similar number 
staphylococcus pyogenes aureus 

In regard to the mode of approaching a prostatic abscess for drainage, 
there are four possible and recommended routes First, the purposeful 
rupture on a sound in the urethra, a procedure blind, dangerous, hemor- 
rhagic, destructive, and non-surgical in the extreme Secondly, the drain- 
age into the rectum, again non-surgical, and because of the tension of the 
parts offering very poor drainage Thirdly, there has been recently pro- 
posed a perineal incision into the urethra, followed by the introduction of 
the finger into the posterior urethra and digital rupture of the abscess 
through the posterior urethral wall As above pointed out, the future 
repair of such openings is ofttimes the cause of persistent sinuses in the 
prostatic urethra and the cause of chronic prostatic irritation , moreover, 
the author of this recent article advocating such an approach drains by 
passing a tube into the bladder and allowing the purulent discharge to 
drain around this to the perineal dressing Again I cannot refrain from 
calling this method non-surgical, for it certanly opens up avenues for the 
infection to spread that are absolutely unnecessary 

The choice, then, remains to expose the posterior surface of the pros- 
tate through the perineum, incise directly and under the eye's guidance 
the actual seat of infection, place therein tube and gauze drainage , the 
whole performed without injury to either the urethral or the rectal sur- 
faces, they being left to perform their respective functions as usual, and 
without danger to their normal continuity 
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CERVICAL EROSIONS 
By PhiijIP J Reel, M D 

OF COLTJMBOB, OhIO 

(From the Department of Surgery and Pathology, College of Medicme, Ohio 

State University ) 

The term cervical erosion, like many other names used in connection 
with this condition, such as mucous patch, cervical granulations, endo- 
cervicitis, cervical catarrh, etc , is not accurately descriptive of the lesion 
to be discussed When applied to a pathological process the term erosion 
has ever suggested a raw or ulcerating surface, but such is not found 
present in the condition under consideration Ruge and Veit first called 
attention to the adenomatous proliferation which takes place in the cer- 
vix, and later Eden and Lockyer have suggested that “proliferative 
adenoma of the cervix” would be a better and more descnptive term 
The gross appearance of the cervix when presenting this condition re- 
sembles somewhat a granulating surface when viewed through the specu- 
lum This fact has probably played an important part in maintaining the 
use of the expression 

In the normal cervix the line of demarcation of the external os is 
sharp between the mucous membrane lining the cervical canal and that 
covering vaginal portion The former is composed of connective tissue 
over which is placed a single layer of columnar epithelium of the mucous 
type The free margfin of the surface is distended with secretion Within 
the deeper portion of the membrane are found the cervical glands lined 
with the same type cell These glands secrete a thick tenacious mucus into 
the lumen of the canal In the fcEtus this columnar epithelium extends 
beyond the external os and it has been suggested by Fischel that the failure of 
this to disappear may account for the occurrence of congenital erosion 

Laceration of the cervix during childbirth is the most common cause 
of erosion Rarely this condition may follow a plastic operation on the 
cervix whereby the normal anatomical relation between the mucous mem- 
brane lining the canal and that covering the vaginal portion is deranged so 
that the columnar epithelium is rolled out beyond the normal line of 
separation The small abrasion or superficial tear seldom enters into 
the causation of erosion, since the squamous epithelium readily covers 
such surfaces The deeper lacerations of childbirth which are more com- 
mon than we are wont to recognize, and especially when bilateral or 
stellate, cause in most instances eversion of the torn lips so that the lin- 
ing membrane of the canal becomes exposed in the vagina When unre- 
paired the cervical membrane in most instances does not return to its 
former position This misplaced membrane of the canal, which normally 
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IS bathed m the mildly alkaline secretions of the uterus, now comes into 
constant contact with the acid reaction of the vagina Secondary infec- 
tion, either acute or chronic, is a most common complication The fac- 
tion of the vaginal walls associated with the above mentioned sources of 
irritation produces an increase of the submucous stroma plus an adeno- 
matous proliferation of the glandular structures As the condition pro- 
gresses the columnar epithelium tends to extend beyond the margins of 
the tear, carrying with it the mucous glands, so that their ducts open on to 
that portion of the misplaced mucous membrane now exposed within the 
vagina The extent to which this occurs varies with the nature of the 
tear, the presence or absence of infection, and the length of time the 
condition is allowed to remain untreated 

Gonorrhoeal infection of the cervical canal even in the absence of 
laceration may set up sufficient inflammatory reaction within the sub- 
mucous structures to produce a swelling and oedema which will tend to 
push the membrane of the canal past the external os As this becomes 
more and more chronic we find a marked increase in the number and 
size of the glands 

Under the microscope the area of erosion is covered with a single 
layer of columnar epithelium The continuity of the surface is inter- 
rupted by the ducts of the glands These glands become greatly enlarged 
and in some instances extend for a considerable distance into the under- 
lying connective tissue Very often they are of normal size, but consid- 
erably increased in number In many specimens the glands are found 
dilated and filled with mucus — the columnar epithelium being swollen 
and distended with secretion When this secretion does not find ready 
exit via the ducts of the glands the lining membrane may become flattened 
because of the increase in pressure produced with the increase of the 
material An inflammatory reaction may or may not be found within 
the stroma Eden and Lockyer have applied the term “ follicular ero- 
sion ” to the type of cervix which displays a retention of the secretion 
associated with a dilatation of the glands They suggest “ papillary ero- 
sion ” for the type in which the increase in stroma tends to push outward 
villous or papillary projections covered with a layer of columnar epi- 
thelium It IS this type which strongly suggests a granulating surface 
when examined per vaginam When both of the above types are found in 
the same cervix they would use the term “ simple erosion ” 

Should a section of the cervix be cut for microscopic examination so 
as to show the junction between the true vaginal portion and the erosion 
proper, it will be noticed that the misplaced membrane bulges out past 
a sharp line of demarcation, while on the other end the process fades 
gradually into the membrane still lining the cervical canal 

The erosion in some instances after becoming more or less chronic 
tends to heal The squamous epithelium in some cases extends over the 
area of erosion overriding the columnar epithelium in such a manner 
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that It causes these cells to entirely disappear, resulting m a subsequent 
atrophy of most of the glandular elements As tins change progresses it 
IS associated with a contraction of the stroma and there results a complete 
obliteration of the channels of exit with the formation of retention cysts, 
of varying sizes, to which the tenn Nabothian follicles has been applied 

To the examining finger the irregularity in contour of the cervix 
when lacerated can be distinguished readily The erosion feels soft and 
velvety This is even more pronounced in the distinctly papillary type 
which when viewed through the speculum resembles very closely a 
granulating surface The surface is covered with a thick tenacious secre- 
tion In the non-mfected cervix the leucorrhoeal discharge is clear and 
glistening or whitish and otherwise muco-purulent or purulent Although 
the surface bleeds rather freely when manipulated with the finger or in- 
strument, it IS never friable The condition when chronic presents a 
cervix which is more or less hardened and fibrous If the attempt to heal 
has progressed sufficiently to cause the production of Nabothian follicles 
there is a shotty-like sensation transmitted to the examining finger To 
the eye these appear as bluish thin-walled cysts extending beyond the 
suiface of the cervix, and when punctured are found to be filled with 
thick mucus 

The most common symptom is leucorrhoea, varying in amount and 
color The congestion attendant with menstruation tends to increase 
this discharge just prior to the appearance of the flow Many patients 
complain of menorrhagia, which is due in most instances to an associated 
submvolution of the uterus The chances of the patient becoming preg- 
nant are lessened However, should this occur, abortion is not infre- 
quent When questioned the patient will usually state that she suffers 
from a sensation of weight in the pelvis together with one or more of the 
reflex disturbances encountered during the course of uterine pathology 

In differentiating this condition from malignancy it should be remem- 
bered that while erosion of the cervix bleeds rather freely, it is never 
friable excepting m those cases in which actual malignant change has 
occurred When doubt exists a diagnostic section should be removed 
prior to performing a radical operation Tuberculosis of the cervix is 
not of frequent occurrence, and when it does occur the lesion is softer, 
bleeds less readily, but has a tendency toward hemorrhage in the absence 
of examination There may also be complete destruction of tissue with ^ 
excavation of the cervical canal and vaginal portion of the cervix Dur- 
ing the later stages of tubercular infection the discharge becomes very 
profuse, purulent and offensive The history and general appearance of 
the patient together with the findings in the gross lesion should render 
the differentiation comparatively simple When syphilis is suspected 
the Wassermann and the history of the case should aid in clearing up 
the diagnosis Here, as in tuberculosis, the tendency is toward destruc- 
tion of tissue and not proliferation as seen in most cases of erosion 
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Fig I — Low power — Cervical erosion of "follicular type ’ showing marked dilatation and accumulation 

of secreted material 



Fig 2 — Low power — Cervical erosion papillary t>pe ' showing projections of stroma covered with a 

single la> cr of columnar epithelium 




Fig 3 Low "potter — Ccnical erosion simple t>pe shotting small papilHrj projections with 

dilatation of glands 




Fig 5 High potter — Cervical erosion shott mg attempt to heal Squamous epithelium is seen dipping 
down the side of duct in attempt to close o\ er the area 
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The treatment of cervical erosion when seen early is rest The 
patient is instructed to refrain from coitus The local medication con- 
sists in combating whatever infection is present In some instances it is 
advantageous to render the vaginal secretions less acid by the institution 
of some mildly alkaline douche as a daily routine In certain cases 
chemical cauterization may be used with some improvement Curettage 
has improved the condition in many patients This procedure must be 
thorough and succeed in removing all of the damaged tissue so that the 
normal relationship of the structures entering into the formation of the 
external os is obtained In some instances when the condition is of long 
standing associated with considerable tissue change, plastic repair of the 
laceration is indicated When the process is markedly chronic and the 
cervix IS fibrous and the clefts formed by the old lacerations are partially 
filled and surrounded with dense connective tissue, the treatment of 
choice IS amputation with the formation of a new external os. 

SUMMARY 

1 The term cervical erosion, like many other names similarly used, 
does not adequately describe the condition 

2 “ Proliferative adenoma of the cervix,” as suggested by Eden and 
Lockyer, would seem to be a better and more descnptive term 

3 Three distinct types are encountered — the follicular, papillary 
and simple 

4 Nabothian follicles are formed when the process is undergoing an 
attempt to “ heal.” 

5 Rest, local medication, plastic surgery and amputation of the cervix 
all have their indications in the treatment of the cervix 
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Bt De Forest P Willard, M D 

OF Philadelphia, Pa 

The treatment of non-union m fractures of the long bones has inter- 
ested surgeons for many years Since 1914 both our interest and our 
knowledge have greatly increased At the present time there is still con- 
siderable controversy as to the proper methods of treatment It would 
be impossible in any short paper to cover the vanous opinions that have 
been brought forward and it is my purpose only to give you some more 
or less related ideas on treatment of non-union following compound 
fractures due to war wounds Although these cases differ from many 
that are seen in civil surgery, yet they closely resemble the type found 
in industrial surgery in that both show infection and marked destruction 
of bony and soft parts, combined with great functional loss During the 
last half of the year 1917 I had the good fortune to be attached to the 
R A M C and to be stationed at the Military Orthopaedic Hospital at 
Shepherd’s Bush and at St Katharine’s Hospital, London At these hos- 
pitals were gathered the Bntish war casualties that needed reconstruc- 
tive work Here were old cases dating back to the 1915 campaign on the 
Somme, as well as the fresh casualties of the Ypres and Passchendale 
battles Here we saw the compound fractures in every stage of their 
treatment and of every sort — those that were healing by primary union, 
those showing delayed union, as well as the older non-union cases 

At both the hospitals it was our policy to classify a case as non- 
union only after every effort had been made to procure the results with- 
out surgpcal interference And it may be mentioned in passing that 
many of the cases of delayed union, even those in which there was con- 
siderable separation of the fragments, united after prolonged fixation 
Many cases of non-union could have been prevented by better methods 
of fixation during the earlier stage of their treatment Although I can 
g^ve no definite figures, I feel convinced from the work that I saw first in 
England and later in France and in America, that the percentage of 
non-union in the casualties of the 1918 campaign was very much smaller 
than the cases injured in 1915 and 1916, and this is unquestionably due 
to the better surgical technic used at the C C S ’s, and especially to the 
use of Thomas splints, which gave such accurate alignment by fixation 
and extension and which were capable of being well applied by any of the 
enlisted personnel of the medical corps as well as by all medical officers 
These two things, a skilful debridement with careful preservation of all 
possible fragments o f attached periosteum and bone, and the accurate and 
* Read before the Philadelphia Academy of Surgery, November 3, 1919 
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prolonged maintenance of proper alignment, were the mam factors in the 
prevention of non-union 

The cases of true non-union were due to infection or to extensive loss 
of bone substance caused either by the missile itself or by over-enthusiastic 
removal of bone fragments at the primary operation The treatment of 
the cases divided itself into two distinct parts * First, the restoration of 
the function of the disabled limb, and, second, the treatment of the frac- 
ture Both parts of the treatment are equally important, and I believe 
that we often neglect the rather monotonous and long-drawn-out func- 
tional restoration in our interest in the treatment of the fracture itself 
An arm or a leg may be entirely useless from a false joint occurring in 
one of the long bones, but it may also be as much or even more disabled 
by the loss of a joint or muscle function that is usually found as a 
complication of the fracture. Good examples of this were the infected 
fractures of the arm Finger motion and pronation and supination were 
almost invariably lost in these cases, even when the wounds were in the 
upper arm, and it was with the utmost difficulty that we obtained func- 
tional efficiency Manipulation under an ansesthetic seemed to increase 
rather than decrease the disability Prolonged treatment with splints 
that gradually forced motion combined with hot baths and massage gave 
us the best results If this part of the treatment is delayed until after 
firm bony union is established, free motion of the joints distal to the 
fracture is almost impossible to obtain, and from the patient’s standpoint 
his long stay in the hospital has been valueless because restoration of 
motion is the goal for which he was aiming 

Much of this disability can be avoided by early exercise — active when- 
ever possible, passive only when the fracture is so low that active motion 
IS prohibited The good results of this early motion are well shown by 
the difference between the old cases of fractured humerus at Shepherd's 
Bush which had little or no attention paid to finger motion in the early 
stages of their treatment and similar cases which were treated at the 
Neuilly Hospital in Pans during the summer of 1918, and which had 
proper treatment started within a few days of their primary operation 
At Shepherd’s Bush 30 cases out of 40 showed marked loss of hand 
motion; while in France we had 100 consecutive cases of compound 
humerus fractures unite without loss of finger function 

During the pre-operative period in non-union cases, all systemic con- 
ditions which might interfere with union may be discovered and cor- 
rected, also the general nutrition of the injured limb can be greatly bene- 
fited by massage and hot bath treatment In this period a short course 
of deep, heavy massage may be of great value in determining whether 
or not the scar tissue in the old infected areas is permanently healed If 
a scar can withstand this heavy manipulation and can become less adher- 
ent and less red, it is safe to believe that operative procedures will not 
reawaken the infection 
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In regard to the length of time that should elapse between the clos- 
ing of all sinuses and the operation for non-union, there is still a great 
divergencj'' of opinion During our first contact with these cases we were 
told by our British colleagues that it was unsafe to operate for at least 
one year after the infection had healed Naturally both the patient and 
surgeon were anxious to cut down this period as much as possible, and 
we finally adopted a procedure which we believed would give the best 
results Usually we allowed six months to elapse before considering 
operation If the primary infection had been mild and of short duration, 
this six-months interval can safely be shoitened to four or five months 
On the other hand, if the infection had been severe and prolonged, nine 
or even twelve months should elapse before operation is considered At 
that time a ten-day course of heavy massage of the scar was carried out 
If the scar showed no reaction, operation was done At this operation 
the scar tissue was dissected away both from the soft parts and between 
the bone fragments Smears were made from the deep tissues and the 
wound was closed If the infection was reawakened as it was m a mod- 
erate percentage of cases, the wound was widely opened and the infec- 
tion was controlled by Carrel-Dakin, so that the period of the patient’s 
convalescence was not appreciably lengthened If, however, the bac- 
teriologic report was negative for virulent pathologic organisms, and if 
the wound remained closed, a second operation was done within eight or 
ten days This second operation consisted of the actual repair of the 
fracture For this no one procedure can be advocated However, it can 
be said that the simpler the operation, the better the result If the bone 
ends can be freshened and brought into apposition without disabling 
shortening and can be held there by the use of catgut or kangaroo tendon. 
It is better to stop without the use of more elaborate procedures If this 
IS insufficient we haA’’e a wide choice of various types of metallic or bone 
plates, of many kinds of bone graft, and of wire, screws, pegs, etc In 
making a choice from these various materials, it should be remembered 
that the tissues of these patients have not the resistance that is normally 
found in cases in civil surgery Both general and local vitality has been 
loAvered by the long battle against infection, and these operative wounds 
must be handled much more considerately than those in normal healthy 
individuals Personally, I object to all forms of metal, either wire or 
plates They act as irritants and cause bone atrophy at the place where 
we want bone growth There can be no doubt that bone plates cause 
atrophy Any series of X-rays will prove it While at Shepherd’s Bush 
I removed or saw removed at least a dozen bone plates which had been 
inserted for non-union Not one of the cases had united Four of the 
plates were entirely covered in by abnormal callus and were found lying 
loose in a cavity of the bone just as we so often found sequestra I can 
remember only one case that succeeded in uniting on account of — or, 
perhaps, in spite of — his bone plate I can also remember two cases that 
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were plated a year or more after their sinuses had closed, that became 
very septic after operation Both of these operations were performed b)’’ 
a surgeon whose technic was above suspicion Major Kinder states that 
on his service in England he did a series of over 20 bone plates, and that 
“ careful investigation later revealed that over 60 per cent of these cases 
were complete failures either because active sepsis was stirred up or 
because the bones would not grow ” 

When some mechanical fixation is needed or when there is a bony 
gap to be bridged, the autogenous bone graft offers the best chances of 
success Theoretically, the sliding type of graft is the best, but practi- 
cally the graft from another healthy bone, such as the tibia or rib, seems 
to be of greater service A graft to be successful must be snugly im- 
bedded for a considerable distance in the healthy bone in both fragments 
It should reach to the medullary cavity, it should preserve both its peri- 
osteum and endosteum, and it should be of healthy non-sclerosed bone 
throughout its whole length It is hard to fulfill these conditions with a 
sliding graft Therefore, a graft from healthy bone seems preferable 
In the larger bones, as the tibia and femur, such large heavy types of 
graft work exceedingly well 

In the smaller bones, such as the radius and ulna, the small thin graft 
does much better In the earlier parts of our war work we used a mod- 
erately heavy graft 111 these bones Healing proceeded normally, and at 
the end of four or five weeks the operation seemed very successful But 
at the end of the second or third month four out of my first five cases 
began to show thinning of the graft area, and this absorption continued 
until after the graft between the fragments had disappeared and the non- 
union had re-occurred Whether this was due to a very low grade infec- 
tion, or whether the graft was so large as to interfere in the blood suppl}’’, 
I am unable to say I only know that the operations at the end of four 
months were failures I have had reports from other surgeons who have 
had similar results In subsequent cases, at the suggestion of Doctor 
Chutro, I have used a very thin, flexible graft, approximately % of an 
inch thick, covered with plenty of periosteum, and laid sub-periosteally 
in a shallow channel dug in cortex of the bone ends Whenever possible 
this graft extended for two inches beyond the sclerosed portions of frac- 
tured bone ends The graft is held in place by suturing the penosteum of 
the bone over it This type of graft does not give good bony fixation, 
but this is hardly necessary in fiactures of tlie lower arm It does gi\e a 
bridge that stimulates bone repair more readily than does the larger t3-pe 
of graft I have been able to check up only a few of my own cases, but 
have succeeded m retaining bony union for periods of at least six or seven 
months From conversation witli some of the British and French surgeons 
who w ere interested m this work, I feel sure that the thin, flexible type of 
graft in the smaller long bones is advocated b}’- them 

I have made no attempt to cover the whole subject of the treatment 
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of non-union I have desired only to mention certain details of the treat- 
ment for your consideration and discussion, emphasizing especially, first, 
the need of early and efficient restoration of function of the whole dis- 
abled limb , second, the advantages of the two-stage method of operation 
on the old infected cases, and third, the usefulness of the Chutro type of 
graft in fractures of the smaller bones 
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DISLOCATION OF THE TARSAL SCAPHOID DOUBLE FRACTURE 
OF THE ISCHIATIC TUBEROSITIES 

By Willard D Haines, M.D 
OP Cincinnati, Ohio 

ATTENDINQ BUBOEON, CINCINNATI aENEBAli EOaPITAl. 

DISLOCATION OF THE TARSAL SCAPHOID 

Fracture following violence is much more common than is disloca- 
tion of the bones of the foot This is a splendid illustration of the law of 
Colles who observed that when the tensile strength of bone and liga- 
ment was put to the test, the bone usually gave way first But despite 
the great strength of the ligaments which bind the component bones 
of the foot, dislocations of individual bones may and do take place, 
although fracture of these spongy bones occur much more frequently 
than do dislocations 

Dislocation of the tarsal scaphoid alone is the rarest of all varieties of 
foot bone dislocations The security of position possessed by this bone 
IS due to Its anatomical relation with other bones, ligamentous, muscular 
and fascial supports plus the usual mechanical lines which force requisite 
in the production of these dislocations usually travels Although the 
navicular is not the true keystone of the anteroposterior arch of the 
foot, it IS accurately buttressed by a semicircular facet over the head of 
the astragalus and firmly held in position by the dorsal, plantar and 
interosseous ligaments The tibials, peronei, flexor hallucis, flexor digiti 
and plantar fascia all lend additional support in maintaining this bone 
in position 

The inferior calcaneo-scaphoid ligament is one of the chief anatomi- 
cal factors in maintaining the arch by supporting the head of the astraga- 
lus through holding the scaphoid in place, the function of this ligament 
receives additional support from the tibialis posticus, the tendon of 
which splits into numerous fasciculi which are attached to most of the 
metatarsal bones The muscles concerned in supporting the articulations 
of the scaphoid are supplied by the anterior tibial nerve, hence injury to 
this nerve or impairment of function of the muscles supplied by it will 
favor destruction of the arch 

Dislocation of the scaphoid alone may be regarded as a traumatic 
flat-foot, and we may perhaps gain a clearer insight into the pathology 
of this dislocation by a brief reference to the mechanism in the production 
of the deformity so frequently encountered, called flat-foot 

Indeed, one very competent clinician has said that tarsal scaphoid dis- 
location never occurs in a foot possessing a natural arch In flat-foot we 

* Read before the Western Surgical Association, December 6, 1919 
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have eversion and abduction of the foot with loss of both the transverse 
and longitudinal arches in consequence of the unsupported head of the 
astragalus which is permitted to point downward 

Owing to the lack of support from the articular surface of the scaphoid, 
the foot turns outward, increasing the inner side length of the foot and 
broadening its plantar surface This condition is due to weakening of 
the tibialis anticus and posticus, the peroneus longus, and yielding of the 
internal, lateral, calcaneo-astragaloid ligaments and plantar fascia This 
IS essentially what occurs m scaphoidal displacements with this differ- 
ence one is of slow development and may be unaccompanied by pain, 
the other is sudden m origin, very painful, and has lacerated ligaments and 
the additional dorsal surface deformity incident to the misplaced scaphoid 
In a lax condition of the calcaneo-scaphoid ligament in the standing 
posture the weight is supported by the tibial muscles, and, although the 
ligaments limit the range of joint motion, the normal strain of weight 
bearing falls on the tibial group of muscles The range of motion in the 
articular surface of the scaphoid under normal conditions is slight and 
limited to movement of the inner margin of the foot up and down , turn- 
ing in and out of the toes has been erroneously attributed to mobility in 
this joint, but these motions are chiefly dependent upon the hip-jomt for 
their accomplishment From the intimate relation, with its anatomical 
surroundings, it becomes apparent that one of three routes is openJor 
uncomplicated luxation of the scaphoid dorsal, mesial and plantar Out- 
ward dislocation of this bone would necessarily involve displacement of 
the cuboid and perhaps also the astragalus and calcaneus Rupture of 
the interosseous ligaments and rupture or separation of the fibres of the 
calcaneo-scaphoid ligament must take place before the bone may be com- 
pletely detached from its position in inward dislocations, and it is this 
separation of the fibres of the calcaneo-scaphoid ligament and the ten- 
denc}’’ on the part of the scaphoid to rotate on its horizontal or vertical 
axis which renders replacement of the bone difficult or impossible with- 
out open operation 

Failure to reduce luxation and the necessity of excising the bone has 
been encountered in the open operation in a number of instances 

Malgaigne refers to scaphoid dislocation as a middle tarsal dislocation 
and Sir Astley Cooper in his work on dislocations gives a very accurate 
picture of the deformity in his repoit of a case of luxation of the 
navicular bone 

Stimson, 1910 edition, records 5 cases forward on dorsum, i inward 
and forward, i inward, 2 downward and i outward on dorsum, 2 reduced 
without, 2 with operation, 3 unreduced, i excised, and 2 amputations 
for gangrene 

Speed, m 1916, “ Fractures and Dislocations,” collected the lecords of 
43 cases of dislocation of the scaphoid , to this list he added the record of a 
personal case, making a total of 44 cases, which he classifies as follows 
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Luxation of the naviculare cuneiform separations, 15, talo naMCularc 
separations, 17, and total separation, 10; his own case added to the last 
class, making a total of ii cases wherein the bone was wholly displaced 
from its normal moorings 

The Index Medtcus contains no record of scaphoid dislocation since 1916 

Case No 15333 — (Referred by Dr R H Whallon ) Male, age 51 >ears, laborer, 
well developed, 5 ft ii in, weight 180 lbs While hoisting a tank with an I-beam and 
chain, the chain slipped, causing the I-beam to be displaced, whereupon the beam and 
chain, the combined weight of which was estimated to be 600 to 700 pounds, fell, and 
in falling struck the patient a glancing blow on the left side of the head and chest, 
forcing the patient into a sitting* posture with part of the apparatus resting on his 
left foot 

When admitted to the hospital the foot and ankle were considerably swollen, the 
patient showed a mild degree of shock and complained of severe pain present in the 
left chest and ankle 

Examination revealed, in addition to multiple bruises and abrasions, fracture of 
the seventh, eighth and ninth ribs on the left side and a protuberance on the inner side 
of the left foot in front of the head of the astragalus Crepitus was distinctly felt 
while examining the foot An attempt at reduction by the attending physician had 
partially reduced the deformity 

The clinical diagnosis was fracture of the seventh, eighth and ninth ribs , dislocation 
of the tarsal scaphoid Fracture of one, undetermined, of the bones of the foot 

X-ray examination at this time by Dr Lange confirmed the presence of a dislocated 
scaphoid (Fig i), but failed to reveal a fracture The general appearance of tlic foot 
was that of an exaggerated flat-foot The head of the astragalus could be distinctly 
felt on the surface of the foot, the toes were directed outward, the outer side of the 
foot was turned upward 

The protruding scaphoid was firmly fixed and could not be easily moved, neither 
would the hollow space recently occupied by the bone admit the tip of the examining 
finger although a sense of absence of bone at the plantar site could be detected The 
foot and ankle were steeped in hot saline solution for 24 hours, at which time the 
patient was etherized with a view to reducing the luxation The scaphoid could 
now be moved for a short distance in all directions, the outward direction of the 
toes and otlier deformities could also be increased by slight manipulation Witli 
the leg and thigh in a position of full flexion the heel of the injured foot was placed 
on the margin of the foot of the operating table and firmly fixed by an assistant A 
leather belt three quarters of an inch in width was thrown over the foot by a second 
assistant with a view to forming a fulcrum pressing against the displaced bone 

Seizing the heel with the left hand and the toes with the right, the injured foot was 
forced into a position of extreme extension and while in this position the assistant 
made firm traction on both ends of the belt in an upward and outward direction The 
foot was now quickly placed in extreme flexion at which time the scaphoid slipped 
back into place wuth an audible thud When the foot w'as released and the belt 
pressure removed, partial dislocation follow'cd which was easily corrected by pressure 
W'lth the thumbs The foot was dressed m a position of semi-flcxion and slight inver- 
sion, with a plaster-of-Paris case w'hich extended well up to the knee 

The dressing was continued for six weeks and the patient was permitted to get 
out of bed and on crutches at the end of ten da>s 

Although the patient could not use the injured foot until after the 
reduction of the luxation had been accomplished, the functional result is 
very good, three months having elapsed since the receipt of injurj-- 
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DOUBLE FRACTURE OF THE ISCHIATIC TUBEROSITIES 

Viewed from an anatomical point the pelvis is the strongest bony 
cavity in the body Force requisite in the production of fracture of the 
pelvic bones and continuance of the force after the bone gives way is 
relatively so frequent that extensive damage to the urethra, bladder, in- 
testine and blood-vessels is the rule rather than the exception in this 
type of fracture Search of the literature did not reveal the record of an 
uncomplicated case of fracture of the tuberosity of the ischium, although 
some of the textbook authors speak of the possibility of such fractures 
Fracture of the tuberosity of the ischium is an unusual occurrence and 
might be said to be the most infrequent variety of pelvic fractures 

Case Record No 13842— A farmer, aged 33 years, seen m consultation with Dr 
B K. Menefee Was thrown to the ground from a wagon, landing squarely upon his 
buttocks, in which position he was dragged some distance When admitted to the 
hospital the patient was suffering from a certain amount of shock and complained of an 
agonizing pain in the region of the anus Under full anaesthesia the finger in the 
rectum encountered a hard mass in either ischiorectal fossa. The mass m the right 
fossa was easily moved by placing the opposing thumb of the examining hand over 
the site of the ischiatic tuberosity and makmg a lateral motion This niampulation 
elicited crepitus 

The mass on the left side was larger, more firmly fixed and required more force 
in moving it, but this movement also elicited crepitus 

There was a considerable displacement of the fragments inward toward the rectum 
and upward toward the tip of the coccyx So far as could be determined the rectal 
wall had escaped injury and the urine was free from blood 

It was concluded that there was present a double fracture of the ischiatic tuber- 
osities The fragments were replaced, in apparently complete alignment, by the same 
method which had been employed m examining the patient A plaster-of-Paris spica 
was applied and retained for six weeks Radiographic examination showed simple 
fracture of the right tuberosity but the fracture line on the left side, after separating 
the tuberosity, continued through the ramus and body of the bone into the wall 
of the acetabulum 

Complete functional recovery followed and there is no apparent deformity 


SUTURE OF WAR WOUNDS* 

By Druby Hinton, M D. 
or Phiiadelphia, Pa. 

MKDICAL anriBTtaoB, BABBUOK WOBEB, X I OVTOXT DK NEMOUBS & CO , rOBUKBtT CA?TAtK, M o , 

BASE noariTAL xo 4. attacheo to d e r 

I Organization — In dealing with war wounds it is necessary to re- 
member that here the great problem is infection, and in combating this 
we are taking the biggest step forward in preparing the wound for 
suture. If it IS borne in mind that war wounds differ from civil ones 
more in quantity than in quality, it will be easier to arnve at a safe and 
sane method of treatment Hence, with the kind permission of the 
Deputy Director of Medical Services of Rouen, we established a hospital 
within a hospital for the care and treatment of cases suitable for suture 
For this purpose, one ward was converted into a clean operating theatre, 
and one ward of forty-one beds and two tents of a total of sixty-two 
beds were turned over for the reception of suture cases Patients with 
wounds of the legs and trunk were kept in the wards, and those with 
wounds of the head and upper extremities in the tents 

The cases that were admitted to this department were' (i) Those 
coming down the line marked DPS, i e , supposed suitable for delayed 
primary suture (2) Those whom the ward surgeons thought suitable 
for suture with minimum of treatment. (3) Those sutured in the " old 
theatre,” and sent for observation (4) Those excised in the ” old 
theatre,” and in the judgment of the operator suitable for delayed suture, 
and (s) walking wounded whose convalescence excision and suture 
would shorten. The last, in my judgment, was the most important class 
(from the military standpoint) that we handled, and the class previously 
most neglected. 

These patients (with the exception of the operative cases) were 
dressed by myself immediately, and appropriate treatment instituted. In 
the beginning each case had a colored tag (either yellow or purple) given 
him, and the pathologist making his rounds would culture every day the 
alternate color Later on, as clinical judgment improved, all cultures 
were taken in the theatre just prior to operation 

Dressings were done instrumentally and with scrupulous attention to 
aseptic technic, each case being treated as if heavily infected, as, strictly 
speaking, many of them indeed were Should a case become unsuitable 
for suture or a sutured case infected, such a one would be immediately 

* The work in this paper was done between the dates of August 7 and October 27, 
1918, at Base Hospital No 4, Rouen, France I wish to express my appreaation to 
Dr. George W Cnle, for the opportunity to do this work, and for the helpful sugges- 
tions which he, from time to time, contributed during its course 
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transferred Thus cross infection was avoided Temperature and pulse 
were taken on all cases three times a day 

II Types of Womids — For the sake of simplicity and adaptability for 
war use, wounds were classified for the purpose of suture into three 
groups, vi2 (i) Primary excision and suture (2) Delayed primary suture 
(3) Secondary suture or excision and suture 

1 By wounds for primary excision and suture are meant those wounds 
which have had no previous surgical interference They will be suitable 
immediately or after appropriate treatment, for excision and closure 

2 By D P S IS meant that kind of case, operated upon at the Casualty 
Clearing Station (CCS), so carefully that it is, in the opinion and judg- 
ment of the operator, suitable for closure in one to three days He so 
marks it and evacuates it to the base 

3 By secondary suture or excision and suture is meant all cases oper- 
ated at C C S or Base that are suitable for closure in a few days or after 
epithelialization are suitable for excision and suture In fact, it includes 
all cases other than (i) and (2) 

III Prehmtnary Treatment — i (a) Certain superficial and lacerated 
wounds in the absence of fever or local inflammation are treated by im- 
mediate excision and suture The results are good 

(b) Where there is a local inflammatory reaction of mild degree, 
shown by a dusky red epithelial edge, it has been deemed advisable to 
treat the wound with methyl alcohol twice a day until charring or dry- 
ness of the wound is present (though one could probably get a good 
result by wide excision, yet it is highly desirable to save as much skin as 
possible) The charred brown crust is a good guide (in operating) to the 
extent of dead tissue present It is a well-established fact that a dry 
wound does better than a moist one 

(r) Certain wounds with acute inflammatory reaction and fever are 
treated with hot dressings (or fomentations) consisting of gauze and 
lint wrung out in boiling water and applied at the maximum tempera- 
ture that the patient will stand The part is then wrapped in jaconet 
The dressings should extend wide of the wound When the temperature 
falls and inflammation and discharge decrease, methyl alcohol is used to 
dry up the wound This process of applying hot dressings is done every 
four hours, and is necessarily time consuming In rush periods it has 
been found advisable to use hot dressings during the day and to apply 
an alcohol dressing at night, to be removed in the morning when hot 
dressings are resumed The combination is a good one and diminishes 
the maceration of skin surfaces Hot dressings should be discontinued 
as soon as possible 

By these methods the average wound should be ready for excision 
and suture in from three to five days Cases that did not improve were 
relegated to class 2 for treatment 

2 Treatment here should be the minimum If fever and any consid- 
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erable amount of discharge is absent, packing and dressing next to the 
wound are not disturbed If for an}'’ reason packing is removed, it is 
well to apply hot dressings for one da}”^ to develop a local reaction and 
re-establish defense A local leucocytosis is produced, uhich bars the 
spread of infection and tends greatly to control the infection already 
there This may be useful prior to excision for the same reason 

I find It preferable to use dry dressings where possible Where in- 
flammation and fever are present they are treated by the usual means 
Where fractures are present, hot dressings are indicated up to time 
of operation 

The question arises — How much of the wound should be excised at 
the front ^ 

If after-results are to be considered, only the obviously dead tissue 
should be removed The more carefully the dead tissue is removed and 
the more thoroughly all recesses are explored, the better aie the results 
As much skin as possible should be preserved, so that subsequent delayed 
primary suture can be done 

And again, should all loose pieces of bone be removed from compound 
fractures at the front ^ Probably not. Those pieces that are detached or 
obviously infected must come out Adequate drainage is the main con- 
sideration It were better to leave in numerous pieces with adequate 
drainage than one piece without it 

Another point to be decided is the best treatment to be started on 
debrided wounds at the front, and carried out until the patient reaches 
the base in order to give the best results insofar as early suture of the 
wound IS concerned Flavine gauze seems to have been the most popular 
and to have given the best results Flavine is a mild antiseptic and the 
patients on whom it is used travel comfortably, and arrive at the base 
with red healthy wounds After infection is established flavine is useless 
Paraffine gauze has given satisfactory looking wounds also 
Carrel’s irrigation as a travelling treatment has been a disappointment, 
and the wounds reaching the base that have been so treated are the most 
hopeless, nasty, soggy messes that can be described Carrel’s cases 
should not be moved until the work of wound disinfection has been 
accomplished On the ambulance tram the irrigation is irregular, tubes 
pull out and the dressings become a moist warm culture tube 
Where B I P has been used, results are fairly good 
3 These cases are treated according to indications outlined above 
IV When ts a Wound Suitable foi Suture ^ — In my experience, three 
days after operation is the ideal time for delayed primary suture, since 
prior to this time tissue resistance is not sufficiently established, and after 
that time infection is apt to occur 

A red, slightly moist wound that bleeds slightly when the dressing is 
removed, is ideal for suture. 

Contraindications are i Inflammatory reactions 2 Serous discharge 
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3 Malodor 4 Fever 5 Tension when coapted 6 Multiple wounds on a 
very sick patient 7 Anatomical inability 

V AiKesiheHc — ^The anaesthetics used most frequently were NjO O, 
and ether Primary chloroform was used in thirteen cases for primary 
excision and suture Local anaesthesia was used when wounds were small 
and time not pressing NjO -}- Oj, or local with novocame are to be pre- 
ferred where practicable, since the patients, as a rule, suffer little pain 
and require little time for the operation, and where NjO -}- Oj is used 
it IS easy for a surgeon to keep three or four tables running continuously 

VI Scrub-up — ^The skin is scrubbed with soap and water, shaved, 
washed with sodium bicarbonate solution, ether and alcohol, and painted 
with iodine If packing is present, it is left in situ up to this point Then 
it IS removed and a culture of the wound taken 

Vl-a The clean suture theatre was equipped with a small sterilizer, 
5 operating tables, and 4 " set-up ” tables For each table there was a 
small wire net tray with handles In each tray were placed 4 Halsted 
hsemostats, 2 Ochsner straight forceps, 2 Parker knife handles, 2 blades for 
same, i pair surgical scissors curved on die flat, i full curve and 2 half 
curve large surgical needles, i or 2 thumb forceps, i needle holder (Crile), 
I small roll fine silk, 12 sutures of silk-worm gut, medium On the table 
were i tube of o catgut, sponges, dressings, 2 or 3 towels and small bowls of 
iodine and methyl alcohol After each new case was finished, the tray 
was removed and re-sterilized, but the table did not need to be touched 

From the beams there were small rubber loops used for suspending 
arm or leg 

Operate on the stretchers, if necessary 

VII Operative Technic — In classifying operative wounds for sake of 
simplicity they are divided into First degree or involvement of skin and 
subcutaneous tissue Second degree or involvement of soft parts Third 
degree or involvement of bone 

1 In the smaller wounds for primary excision and suture, prepared 
by hot dressings and alcohol, an elliptical incision is made, saving as 
much skin as possible, but going outside of any skin redness, removing 
the desiccated surface en bloc — the knife at no place touching the wound 
Unnecessary sponging is avoided, fingers are kept out of the wound, 
hemorrhage is controlled by the sutures and pressure 

Sutures are, if possible, passed entirely under the wound surface, and, 
before the last stitch is tied, firm pressure is put on to remove the blood 
An alcohol dressing is applied The palm of the hand then exerts pres- 
sure on the wound for five minutes and the outer dressings are applied 

2 In deeper wounds, as little tissue as possible is removed in order 
not to open up new channels for infection Fascial tags and small areas 
of necrosis are excised These wounds have been closed as late as the 
sixth day without excising the epithelial edge In these wounds, three 
objectives, and only three, were considered vital, namely the oblitera- 
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tion of all dead space, coaptation with the least- possible tension, and as 
little use of ties and buried sutures as possible, for it was observed that 
many of the cases coming down the line showed areas of necrosis at the 
site of the ligatures around vessels 

Alcohol, Dichloramine-T and iodine have been put into the wound 
prior to suture, but results have been no better than if no antiseptic was 
used Dead space is obliterated by tension sutures rather than by buried 
sutures of catgut Where this is impossible drain by silk-womi gut or 
B I P and close loosely Alcohol or dry dressings are applied Deep 
bite on the skin edge is taken 

If there is bone injury in any one of these classes, the bone ends are 
freely exposed, clots in the shaft removed, and the ends cleansed and 
bipped Immobilization by splint, posture or both are rigidly adhered to 

3 Antiseptics are of more value here, and handling and operative 
technic should be reduced to a minimum Many compound fractures 
were successfully converted into simple fractures by this method 

VIII Post-operative Treatment — In the absence of fever, the dressing 
IS not removed until the fourth day after operation Fever the night fol- 
lowing operation is usually reaction and means little Fever the next 
morning is more significant and almost invariably denotes infection At 
this stage, hot dressings continued for a day or two will usually clear up 
incipient infection without the sutures having to be removed When in- 
fection is established around a suture, the sooner the stitch is removed 
the better A stitch in time saves nine ' 

On the fourth day after operation, another alcohol dressing is applied 
The wound is not touched again until the day the sutures are to be re- 
moved, which for the face and scalp is two to three days, the shoulder, 
buttocks, thigh, calf, nine days , other areas from seven to eight days It 
IS well in larger wounds to remove part of the stitches on one day, the 
remainder on the tenth day 

If infection is going to occur, it will usually appear on the second or 
third day, though occasionally as late as the sixth day The larger 
wounds may have hot dressings for several days following operation 
Posture and splinting are valuable Sutures have been removed for 
P U O , mistaking the fever for that of infection 

IX Results are classified as 

(c) Success — ^^vhere the object sought is obtained, whether that be a 
complete or partial suture 

{b) Partial success — where less than half of the sutures show stitch 
abscesses, or where separation of part of the wound occurs 

(c) Failure — infection of more than half of the sutures 

X Failure or partial failure has been dependent upon the following 
factors (i) Failure to obliterate dead space (2) Tension on the sutures 
(3) Both {4) Incomplete excision (5) Presence of infected wound 
in vicinity 
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Table I 


(Results All Under Battle Conditions) 
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It can be seen from Table I that wounds of the skin and subcutane- 
ous tissue are closed more successfully than those involving muscle 
Wounds involving bone did least well Only 30 per cent of the failures 
were in bone injuries, but these three were in a total of 51 or 5 9 per cent 
of all bone wounds, whereas the 60 per cent of the failures that occurred 
in muscle injuries weie only 6 out of a total of 157, or 3 6 per cent There 
was I failure to every 62 wounds of skin, to every 26 wounds of soft parts, 
and to every 17 wounds of bone 


Table II 

(Results All Under Battle Conditions) 
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In Table II is shown the difference in results obtained in primary 
excision and suture, delayed primary suture, and secondary excision 
and suture 

Table III 

(Results All Under Battle Conditions) 
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In Table III are compared the results secured in the Suture Theatre 
where everything was under control and in the old theatre which re- 
ceived septic as well as clean cases Though the number of cases is small 
m the second group, yet the effect is evident 


Table IV 


(Results All Under Battle 


Amputation 

Forearm 
Arms 
Legs . 
Syme’s 
Thigh 


Conditions) 
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I 

I 

I 
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P s 
o 
o 
0 
0 
0 


F 

0 

0 

0 

0 
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In Table IV are the results of amputations sutured by delayed pri- 
mary suture The failure resulted in leaving the knee bursa in the flap 
Dtsciisstmi — ^These patients with wounds of lower extremities and 
trunk have been kept in bed until the stitches have been removed It can- 
not be too much emphasized that wounds around the shoulder and 
scapular region do not do as well on ambulatory as on lying patients 
Does excision and suture save wastage of man-power^ In the ex- 
perience gained from twenty-three months’ observation of walking pa- 
tients it has been apparent that the most trivial appearing v ounds have 
often taken several weeks to heal Particularly is this so over bones close 
to the surface, for example, shin, joints, and active muscle parts Ex- 
cision and suture has sent these men to convalescence camp m ten daj s, 
and there were times in March and April, 1918, when every man counted 
Other results obtained have been (i) Shortened convalescence (2) 
Saving of hospital space, especially •\\ard space (3) Saving of dressing 
materials (4) Lessening of disability by closing the gap to be filled in 
by scar tissue (5) Cosmetic 

Wounds should not be closed unless they can be continuously under 
the care of the operating surgeon until the wounds are healed If it is 
necessary to move a sutured case before completely healed, he should be 
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evacuated at once and not on the third or fourth day when infection 
may be spreading 

In the case of knee-joints and tendon sutures, it is wise to leave the 
skin open at the first closure operation and to close on the third or 
fourth day 

Leaving in untied sutures to be closed subsequently is a bad pro- 
cedure They may become infected and delay closure They are foreign 
bodies and a handicap 

Clinical judgment is sufficient to close a wound 
It is better to close a portion of the wound or to close the whole 
wound and have part or even half of it break down, than to do nothing 
Though theoretically you may fail, yet actually you have lessened the 
amount of surface that is absorbing toxins Should the whole wound 
break down you have done the patient, as a rule, no harm other than a 
few days’ delay In some knee cases and huge wounds of back and thigh 
with wide gaping muscles and loss of much skin, where anatomically 
closure has seemed impossible, by three or four partial closures at three 
or four day intervals, the wounds have been entirely approximated 

Many of the wounded objected to having their wounds closed, inas- 
much as they were returned to duty sooner, and missed their sick leave 
This difficulty was overcome by granting the men a short leave home, 
and it was surprising the way in which apparent disabilities disappeared 
The average stay in hospital was ten to fourteen days 
XI Bacteriology — Cultures were taken in the theatre pnor to opera- 
tion and 75 per cent of the wounds contained bacteria Clinical judg- 
ment alone was relied upon in selection of cases for suture Haemolytic 
streptococci appeared in no sutured wound 


Table V 

* j Negative 34 or ^ 5 % 

Total, 135 ( Positive loi or 75 % 

Staphylococcus 42 

Streptococcus 9 

Gram — Bac 8 

Of loi positive Gram -f Bac 9 


Anaerobic gas formers 7 

Multiple without gas 10 

Multiple with gas 16 

lOI 

Tetanus Bac i 


Wounds clinically but not bacteriologically clean did well after suture 
Were Carrel’s dictum strictly followed out less than 50 per cent of these 
cases would have been suturable 

Most of the failures occurred where the Gram-Bac (pyocyaneus) ap- 
peared One failure occurred with a negative culture 
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Table VI 

s PS r 
900 
200 
200 
100 
100 
100 

100 
410 
310 
450 
3 0 I 

101 

32 
7 

. 2 

41 

Nearly all these were delayed primary sutures or primary suture 
Where the fractures were recognized, hot dressings and appropriate 
splints were applied, and kept on until time of operation Femora and 
humeri were operated upon in the splint where possible 

In this senes, at least, the Heitz-Boyer modification of the Leriche 
technic was followed The medullary cavity was not touched until all 
other parts of the wound were thoroughly explored and cleaned up 
Then the cavity was curetted for a distance of i cm above the highest 
crack in the bone after dependent drainage in the bone had been obtained 
Usually B I P was rubbed lightly into the raw bone surfaces and a slight 
streak from the bone to the dependent part of the wound to act as a 
capillary drain The wound was then loosely closed, hot dressing applied 
and splinted Where impossible to close directly two lateral relaxation 
incisions were made, the bone closed over and the two wounds of the 
soft parts treated by delayed primary suture or secondary closure In 
this way, the incidence of osteomyelitis was reduced (Dichloramine-T 
did not seem to be as useful in this type of wound as in others It black- 
ened the bone and detached periosteum ) Hot dressings were con- 
tinued for several days and then replaced by alcohol These patients 
were not evacuated so soon as other types 


XII Fractures 


Radius 

Femur 

Radius and ulna 

Fibula 

Sternum 

Tibia and fibula 

Spine 

Tibia 

Scapula 

Humerus 

Skull 

Carpus 

Totals — 

S 

P s 
F 
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OF THE 

NEW YORK SURGICAL SOCIETY 


Stated Meeting, held November 12, 1919 
The President, Dr William A Downes, m the Chair 

RECURRENT INTRAMEDULLARY OSTEOIDCHONDROMA OF FEMUR 

Dr DeWitt Stetten presented a patient thirty-two years of age, who 
had first come under his care nearly nine and a half years ago There 
was no histor}’- of syphilis or trauma, hut theie had been an old apical 
tuberculosis Foi six months he had complained of pain in his left hip 
and a bad limp This had begun suddenly and had gradually progressed 
He had lost 5 pounds in weight A tuberculous coxitis in its incipient 
stage was suspected _ 

On June 28, 1910, while in the country, he had a slight fall, after 
which he was unable to walk He was treated for a fracture of the left 
femur, possibly complicating a tuberculous focus He was admitted to 
the Lenox Hill Hospital July 5, 1910 There was i 5 cm shortening of the 
left leg, but no eversion Active motion at the hip was impossible The 
X-ray showed a rarefied area in the upper extremity of the femur It 
involved the great trochanter and extended toward the neck and came 
down the shaft for a distance of about 10 cm There was a fissure 111 the 
upper surface of the neck and a slight coxa vara There was no expan- 
sion of the cortex A cyst was suspected and conservative treatment 
adopted for the time being A plaster cast was applied for a week and 
then a Buck’s extension for four weeks A few days after the removal 
of the extension, the patient, while moving in bed, felt something give 
way, and had severe pain in the upper part of the thigh Examination 
showed a marked outward bowing of the upper part of the femur with 
12 cm shortening The X-ray showed a decided increase in the degree of 
raiefaction, still without cortical expansion, though part of the outer 
cortex had practically disappeared There was a transverse fracture at 
the lower pole of the rarefied area Extension was at once reapplied and 
operation for what still appeared to be merely a bone cyst decided upon 
The operation was performed on August 25, 1910 Through a longi- 
tudinal incision on the outer side of the thigh, the upper part of the shaft 
of the femur was exposed The cortex was entirely gone Instead of 
entering a cyst, however, a very hard, solid tumor was encountered 
This was enucleated subperiosteally without much difficulty It was 
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inegularly lobulatcd, with an indistinct fibrous capsule, and mcasuied 
approximately lo cm in length, 5 cm in width, and 5 cm in thickness 
The cavity was thoroughly curetted Except for a spur of bone, AVith the 
lesser trochanter attached, 1 mining down from the neck, the upper ex- 
tremity of the femoral shaft was completely dcstroj ed The w ound was 
packed, and extension applied 

On section the tumor presents a smooth, hard, homogeneous suiface 
Microscopic examination shows it to consist mainly of small, irregularly 
disposed spindle-cells imbedded in a hyalin ground substance This ap- 
pears to be undifferentiated osteoid or chondroid tissue Scattered 
throughout the growth are islands of true cartilage of varying size In 
places these cartilaginous islands are undergoing ossification 

Regeneration was rapid There was good union m eight weeks The 
extension was removed m two months, shortly after which the patient 
was allowed up with a Thomas splint to guard against refracturc The 
wound healed in about four months There was less than i cm shorten- 
ing, practically no coxa vara, and no eveision The movements of the hip- 
jomt were perfectly free Within foui and one-half months after opera- 
tion the patient -was walking •without crutches Radiographic examina- 
tion SIX months after operation shoAved marked obliteration of the defect 
m the bone, even to the beginning replacement of the great trochanter, 
with practically no deformity He was then given a course of X-raj’ 
treatments Later radiographs shoiv almost complete restoration of the 
bone with a preservation of normal contour which reached its maximum 
perfection in about two and one-half years 

For six yeais the patient had no trouble with his leg tie gained 
weight, walked Avith practically no limp and was apparently Avell In 
Septembei, 1916, he again complained of pain m his left hip and he de- 
veloped a decided limp X-ray examination revealed an increased irregu- 
laiity of the contour of the upper part of the shaft of the femur and great 
tiochanter, with marked mottling of the shadow due to irregular areas of 
rarefaction This condition extended into the neck and seemed to extend 
2 to 3 cm fuither down the shaft than before A recurrence was sus- 
pected and repeated radiographic examinations made Within tw’o 
months the areas of rarefaction had become more definite and just below 
the great trochanter the cortex had been eroded A decided outward 
bowing at the lower level of the disease developed The extension up 
into the neck and down into the shaft had also increased The diagnosis 
of the recurrence Avas uoaa’' definitely established and rcoperation 
determined upon 

On NoA^ember 24, 1916, a second opeiation A\as performed The old 
scar AA'as excised and the upper end of the femur Avas exposed The bone 
Avas riddled A\ith tumor tissue of the same consistencA as the original 
tumor This aa as imbedded m an irregular bony netAvork The diseased 
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tissue was thoroughly removed piecemeal with a curette Compared to 
the easy enucleation of the primary tumor, the difficulty of this procedure 
was very noticeable In places the neoplasm had broken through the 
cortex into the soft parts The removal of the disease left a defect even 
greater than after the former operation The neck and upper part of the 
shaft were fractured, leaving a small fragment between the fractures 
The wound was packed and extension applied 

The microscopic examination of the tumor tissue shows it to be prac- 
tically the same as the primary growth, except that in places spicules of 
true bone appear In the neighborhood of these bony islands the tumor 
parenchyma merges with the penosteum and osteoblastic tissue, without 
previous cartilage formation The tumor cells are here more crowded, 
suggesting the character of a spindle-celled sarcoma 

The defect gradually filled in The extension was removed in one 
month, but several weeks later was reapplied because of outward bowing 
at the site of the fracture of neck, and inward bowing at the fracture of 
the shaft, especially the former In three weeks the extension was again 
removed Two months after operation the patient was allowed up, and 
shortly after that went home, with what appeared to be firm union, par- 
ticularly at the fracture of the shaft There was scarcely i cm shorten- 
ing Within a week he returned to the hospital with a marked coxa 
vara, the fracture at the neck having again given way Extension was 
immediately reapplied, and the deformity promptly corrected When 
the extension was removed after two months more, there was good 
union and practically no shortening or other deformity The wound 
closed in about four months 

The patient remained well until July, 1917, when he slipped and again 
fractured the neck nearer the head It was not complete, but it produced 
the usual coxa vara deformity Unfortunately, he objected to going 
back to the hospital and it was not possible to give him satisfactory treat- 
ment at his home He was kept in bed eight weeks with an improvised 
extension for six weeks, but the deformity was never fully corrected 
Union, however, was good, but there was a marked coxa vara with 4 5 
cm shortening He had no further trouble until January 30, 1918, when he 
fell again and sustained an irregular transverse fissure through the shaft, 
just above the point of union between the shaft and the intermediary 
fragment left after the second operation He was treated by extension 
and kept eight weeks on his back A good callus soon formed, but the 
shortening was a trifle increased by a slight inward bowing at this point 
Since then he has no difficulty The last X-ray taken in January, 1919, 
shows a dense bone formation in the upper part of the femur with the 
remains of the callus at the site of the last fracture There is a marked 
coxa vara deformity, but no sign of further recurrence The patient has 
a slight limp, but he has no pain and can easily sustain his weight on the 
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Fig I — August 22, 1910 Radiognph immediately prior to first operation Note marked Fig 2 — March 9, 1913 Radiograph tuo and one half years after first operation Shows 

increase in the degree of rarefaction absence of part of the outer cortc\ though still without almost complete obliteration of defect by replacement with dense bone and preservation 

expansion, and transverse fracture at lower pole of rarefied area of practically the normal contour There is no evidence of recurrence 
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Pig 7 — Microphotograph from pnmarr tumor Note cartilaginous island in undifferentiated cellular 
tissue ith osteogenesis in the cartilage Magnified 50 diameters 



REFRACTURED FEMUR WITH PLATING 


affected leg There is 5 cm shortening without eversion The move- 
ments in the hip-jomt are practically normal He has gained 30 pounds in 
weight and is apparently perfectly well 

According to Bloodgood, these central cartilaginous tumors are ex- 
tremely rare In a paper m the Annals of Surgery, August, 1910, he 
mentions an analogous case of Le Conte’s, which he speaks of ars unique 
up to that time The name osteoidchondroma has been applied by Borst 
to this type of tumor, who classes them among the less benign chondromata 

REFRACTURED FEMUR WITH PLATING 

Dr Forbes Hawkes presented a boy sixteen years of age On August 
I9^4> while playing in the street he had been struck by an automobile 
and had sustained a fracture of the left femur about its middle He had 
been taken to his home where his physician had applied extension in bed 
for about six weeks On getting up and around a shortening of about 2 
inches had been noticed His mother insisted that something be done 
to correct this shortening 

He was brought to the Presbyterian Hospital where he was first seen 
by Doctor Hawkes on November i, 1914 A shortening of about 2 inches 
was found in the left extremity with outward rotation of the limb below 
the fracture The X-ray showed a united fracture of the left femur 
with angulation 

Open operation was performed on November 9, 1914 Solid bony 
union was found between the angulated and overlapping fragments 
The union was broken with chisel and the upper fragment inserted into 
a V hollowed out in the lower fragment A vanadium steel plate was 
attached with screws During the manipulations a small piece of the 
lower fragment of the femur had broken off and this was attached to the 
shaft with a circular piece of wire A plaster-of-Pans case was applied 
The wound healed without suppuration Measurements showed a scant 
mch shortening The callus was very slow in forming and it was not 
until October, 1915 (eleven months after his operation), that he was able 
to discard all support with good use of the limb The knee was stiff 
from long continued immobilization 

On January 8, 1916, he made a false step while playing out of doors 
and he felt something “ crunch ”at the site of the old fracture He was 
again taken to the Presbyterian Hospital where two inches of shortening 
were found and the X-ray showed a refracture through the old area with 
angulation and the steel plate loosened Extension was applied for 
about four weeks in bed with increasing weights, but the shortening 
could not be reduced to less than ^ inch It was then decided to remove 
the loosened plate and to readjust the fractured ends At the operation 
on February 3, 1916, no union was found between the upper and lower 
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fragments The small piece of bone which was broken during the first 
operation was, however, found to be solidly united to the lower frag- 
ment The old plate was removed with the portion of wire, and a 
smaller vanadium steel plate attached with screws, after the ends of the 
bone had been bi ought into good apposition and alignment He was put 
up again in a plastei-of-Paris splint Primary union of the wound 
was obtained 

On removing the case, March 29, 1916, some outward angulation was 
found and there was inch shortening This angulation was rectified 
by manipulation under gas anaesthesia on March 30, 1916, and Buck’s 
extension applied The X-ray then taken showed a straighter limb, 
fair apposition of the fragments, some of the screws loose, and an increase 
in the amount of callus This callus was again slow to form and exten- 
sion was kept up until about November i, 1916 By January, 1917, he had 
a good callus and the measurements on both sides were alike He was 
gotten up on crutches and by the middle of the summer ivas getting 
around on the limb with the help of a cane which he was unwilling to 
discard The stiff knee was gradually yielding to baking and massage 

On September 22, 1918, he slipped and fell head over heels down an 
embankment striking his head and left thigh He was taken to the 
Lawrence Hospital first, where they diagnosed a fracture of the left 
femur, and the next day to the Presbyterian Hospital again The X-ray 
there taken showed a transverse fracture of the left femur above the 
site of the old fractures and just above the insertion of the upper screw 
of the last plate — ^with some lateral tilting of the frag^nents He was 
put up in extension for about eight weeks, the weights being gradually 
increased Callus formed fairly rapidly and by December 4, 1918, he 
was up and around on crutches with solid union and no shortening or 
possibly a scant y inch, and 15 degrees of flexion in the left knee He 
then gradually got around with a cane and except for the muscular 
atrophy due to the repeated immobilizations and to diminished flexion 
of the knee he had good use of the limb 

During the summer of 1919 he had signs of plate irritation and his 
mother wished the plate removed The plate and screws were removed 
on August 29, 1919 Perfectly solid union was found at the site of both 
fractures The wound healed by primary union and the boy has good 
use of the limb at the present time 

Dr Howard Lilienthal called attention to the disadvantage of leav- 
ing Lane’s plates in for any length of time, advocating their early re- 
moval and stating that for this purpose he employs special screws and 
the removal of the plates at the end of three weeks, at which time it is 
possible to accomplish their removal without an anaesthetic and without 
pain Healing then proceeds as in an ordinary fracture, sound union 
being the rule 
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CHOLECYSTOGASTROSTOMY FOR COMMON DUCT OBSTRUCTION 

Dr William A Downes piesented a patient, aged fifty-eight, ad- 
mitted to St Luke’s Hospital July 2, 1918 For past six weeks has had 
pain in the epigastrium radiating to both right and left sides This pain 
came on suddenly, increased by food, relieved by vomiting For the past 
five days had constant nausea — unable to retain anything on stomach, 
vomitus dark in color One week ago noticed jaundice Lost 30 pounds 
in weight since onset of sjnnptoms 

Examination showed a faiily well-noun'shed man, slightly jaundiced 
No masses in abdomen and no tenderness X-ray examination negative 

Operation (July 8, 1918) — Gall-bladder was distended but contained no 
stones No stones in common duct Pancreas enlarged and stony hard 
from head to tail Gall-bladder was freely movable, and easily anas- 
tomosed to the antenor surface of the stomach Stab wound dram in the 
right flank — wound closed Convalescence uneventful Discharged 
August 7, 1918 Patient has continued to gain 111 health and is free from 
all symptoms at the present time 

A second case, aged forty-eight years, was admitted to the Medical 
Service, St Luke’s Hospital, August 6, 1919 Two months before admis- 
sion patient began to feel weak and lost his appetite Five weeks ago 
had an attack of vomiting Three similai attacks subsequently Has 
had no pain or feeling of discomfort in the epigastrium Two weeks 
before admission to hospital had a chill and this was followed by jaun- 
dice Soon noticed that bowel movements were clay-colored 

Examination showed well-marked jaundice, otherwise negative ex- 
cept for slight tenderness in gall-bladder region Under medical treat- 
ment jaundice giadually disappeared and patient was discharged on 
August 30 with a diagnosis of catarrhal jaundice, possibly cholelithiasis. 

Readmitted October 3, 1919, with marked jaundice and with a history 
of having had repeated chills during the past two or three weeks Tem- 
perature on admission, 104° Slight tenderness in region of gall-bladder, 
but no definite mass could be made out Patient had lost 30 pounds since 
the onset of symptoms Probable diagnosis was common duct stone, 
possibly neoplasm 

Operation (August 6, 1919) — Cholecystogastrostomy Gall-bladder 
was found to be moderately distended and common duct also distended 
Exploration of gall-bladder and duct showed no stones Head of pan- 
creas was enlarged, hard, and seemed to be the seat of a new growth 
Gall-bladder was easily sutured to anterior wall of the stomach Culture 
from gall-bladder showed colon bacillus Wound closed without drain- 
age Convalescence uneventful Discharged November 5, 1919 Jaun- 
dice rapidly disappearing, patient is gaming and is relieved of all symptoms 

Dr Howard Lilienthal inquired why Doctor Downes chose the 
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stomach for his anastomosis He had performed the operation of 
cholecystenterostomy in suspected carcinoma of the pancreas He also 
was not willing to grant from the presentation of the second case that 
the patient was not suffering from carcinoma of the pancreas 

Dr Edwin Beer considered these cases very instructive and interest- 
ing He stated that as Doctor Downes had intimated, there was a ten- 
dency in obstructive jaundice where no stones are found, but where there 
is more or less induration and tumefaction of the head of the pancreas, 
to close the abdomen without a side-tracking operation He considers 
this practice a vicious one be*cause in such cases, at times, excellent 
results can be obtained by side tracking the flow of bile either into the 
stomach or intestine With regard to the reported cases he considers 
no one can say definitely whether they were malignant or not In un- 
doubtedly malignant cases where there is a palpable nodular tumor in the 
head of the pancreas, it is good practice to side track if the patient’s con- 
dition will allow it , there is also another type of case, chronic obstructive 
jaundice with benign tumors of the papillse which are likely to be confus- 
ing as no palpable mass is discovered, and result fatally because no side 
tracking operation is performed After having seen just such cases at 
autopsy and unoperated in Vienna, Doctor Beer concluded that such 
cases should be given the benefit of the doubt, an attempt being made to 
side track Whether this side-tracking operation should be a cholecysto- 
gastrostomy or a cholecystenterostomy is a debatable point Statistics 
have shown that anastomosis with gut may lead to inflammation of the 
gall-bladder and to multiple hepatic abscesses, while the sterile condition 
of the stomach favors the biliary passages (Kehr had only one infection 
of the bile passages in sixty cholecystogastrostomies ) 

Dr Lucius W Hotchkiss thought that the cases presented showed 
the advisability of doing an anastomosis rather than mere drainage He 
stated that he had had one experience some years ago with drainage 
where the sinus persisted for a long time, the patient finally leaving the 
hospital well, the patient later returned when a cholecystogastrostomy 
was done and the patient had remained well 

Dr Frederic Kam merer said that when the gall-bladder was auto- 
matically in such a position that it could be utilized for purposes of 
anastomosis, some palliative operation should always be done in these 
desperate cases He was fully aware of the fact that cachectic patients, 
suffering from malignant obstruction, did not stand surgical inter- 
ference well, even if only an exploratory incision had been done But 
a few of his cases, where evidently a mistaken diagnosis of malignant 
tumor at the head of the pancreas had been made, had done very well 
after a cholecystenterostomy and had been observed for several years 
without infection occurring in the biliary tract 

Dr Charles L Gibson endorsed the position taken by Doctor Downes 
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regarding the advisability of providing internal rather than external 
drainage in this type of case He believed it impossible to tell in many 
instances whether one is dealing with a malignant or benign condition 
He never has had occasion to utilize the stomach in anastomosis in such 
cases. Doctor Gibson stated that he brought up this subject in a paper 
read before this Society eighteen years ago, and that he was now ready 
to offer a contribution in the later history of a patient regarding the 
possibility of infection in anastomosing the gall-bladder to the small in- 
testine, and a very definite proof of cure of chronic pancreatitis by proper 
internal drainage The patient referred to was operated on while in a 
state of chronic jaundice under the diagnosis of carcinoma of the pan- 
creas An anastomosis was made between the small intestine and the 
gall-bladder, a section of the pancreas being removed for examination, 
the report upon this specimen was chronic interstitial pancreatitis The 
woman got perfectly well, enjoying better health than ever before Seven 
years after this operation she had a loose kidney operated upon, at which 
time Doctor Gibson took the opportunity to feel of the pancreas and 
found that it was normal He considered this a cure both anatomically 
and physiologically This patient has been under observation for ten 
years and in good health with absence of infection as the result of drain- 
age to the intestine from the biliary passages. Doctor Gibson also 
stated that recently he had had occasion to make an anastomosis between 
the hepatic duct and the small intestine, a full report of which case he 
would present at a later date 

Dr Alexis V Moschcowitz said that in the presence of so much 
unstinted praise for the operation of cholecystogastrostomy and cholecys- 
tenterostomy he hesitated to express his own opinions upon the sub- 
ject, he felt compelled to do so, however, because in his experience the 
operation in cases of carcinoma of the pancreas had been unqualifiedly 
bad In his opinion, even the performance of an exploratory operation 
frequently shortened the life of the patient, and he hesitated to operate 
whenever the history and physical examination leave no doubt as to 
this diagnosis 

Dr Willy Meyer believes one should attempt to ascertain whether 
he IS dealing with a benign chronic pancreatitis or with a malignant 
tumor, but acknowledged that this was not always easy At the same 
time, he said that if the patient had not lost much weight, and if in the 
presence of a chronic jaundice the patient states that he never had any 
colic, an examination of the head of the pancreas will usually locate the 
seat of the trouble If this is very much localized, hard but not nodulial, 
he believes one will not go far wrong in assuming the condition to be 
benign rather than malignant He recalled a few cases of chronic pan- 
creatitis in which he simply drained the gall-bladder to the surface for a 
prolonged period, and the patients were cured In reference to malignant 

207 



NEW YORK SURGICAL SOCIETY 


infiltration of the pancreas anastomosis is, of course, the operation of 
choice When using the first portion of the jejunum as in gastroenter- 
ostomy, or a longer portion and turning it over as in anterior gastro- 
enterostomy, he has not seen infection of the bile-ducts Still, it must 
be better for the patient to make the anastomosis further up, viz , con- 
nect the gall-bladder with stomach or duodenum 

Doctor Meyer said that too much stress could not be laid upon the 
benefit of the repeated subcutaneous injection of large doses of human 
blood serum two to three days prior to operation, stating that even in 
cases of true cholasmia the results of this method have been surprising in 
obviating secondary hemorrhage 

Dr Ellsworth Eliot said that for many years he had been interested 
m the treatment of simple benign stricture of the hepatic or common 
duct, or both With regard to the anastomosis he stated that as a matter 
of fact the nearer the entrance of the common duct into the intestine the 
anastomosis is made the less likely is the development of subsequent ascending 
suppurative cholangitis If an anastomosis at a distance from the mouth of 
the common duct is essential he considers an anastomosis above preferable 
to one below that level Although he could not cite many cases of long 
standing from his own experience, yet from the experience of others he 
could recall several in which the end result was satisfactory in at least 
four and in one instance six years after operation following anastomosis 
between the stomach and the duct Given a dilatation of the gall-bladder 
with dilatation of the common duct, the choice of the site of anastomosis 
IS a difficult one to make In all cases of stncture with mild dilatation 
of the gall-duct, only anastomosis between the dilated duct and the 
alimentary canal gives a more satisfactory result than between the gall- 
bladder and alimentary canal, the reason being that the biliary pressure 
within the duct, although normally low, is a more efficient barrier against 
the entrance of germs than is the negative pressure within the gall-bladder 

Dr William A Downes, in closing, stated that he used the stomach 
for the anastomosis because of the greater ease Avith which it is reached 
He has had no expenence with infection and he is inclined to believe that 
Doctor Beer’s remarks were based on cases in which the anastomosis has 
been low, jejunal or colic, rather than to the stomach or duodenum So 
far as Doctor Lilienthal’s remarks aie concerned. Doctor Downes was 
inclined to believe his first case not to be malignant because he is under 
the impression that cancer of the pancreas is a rapidly fatal disease 
According to Doctor Erdman’s statement, it is a question of months, 
not years 

GAUCHER’S SPLEEN 

Dr Howard Lilienthal presented a patient, forty-one years old, who 
had entered the service of Dr Morris Manges at Mt Sinai Hospital sev- 
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eral months before her transfer to the surgical service, to which she was 
admitted on May 22, 1916 

Her father had died of tuberculosis She had been operated upon for 
abdominal abscess seven years before at the Presbyterian Hospital She 
had last menstruated nine j'-ears before admission 

For thirty-four years she had noted a left-sided abdominal mass 
slowly increasing m size For a year there had been pain in the right 
hypochondnum together with some precordial pain with cough and mu- 
coid expectoration Dunng this year there had been occasional night 
sweats and fevei, and for ten years there had been occasional blood- 
stained sputum For four months pam and discoloration of the lower 
extremities An enlarged lymph-node in the left axilla had been re- 
moved, and on examination a structure suggestive of Gaucher’s disease 
had been noted 

The blood showed a total cholestenn of 0875 psi" cent The patient 
complained bitterly of pain in the bones of her lower extremities and 
some pam in the arms It was because of this symptom that she applied 
for treatment 

When first seen the operative risk did not seem very favorable She 
was a small emaciated woman with an enormous mass, evidently the 
spleen, occupying three-quarters of the abdomen , the liver had dropped 
so that the right lobe was m the upper portion of the pelvis There was 
clubbing of the fingers, pigmentation spots on the skin, and petechias of 
the conjunctivas The urine contained a trace of albumin and a few white 
blood-cells Haemoglobin, 45 per cent , red blood-cells, 2,000,000, white 
blood-cells, 1200, polymorphonuclears, 48 per cent , lymphocytes, 42 per 
cent , large mononuclears, 8 per cent , eosinophiles, 2 per cent 

On May 29, 1916, she was operated The blood-pressure was 175 sys- 
tolic Both thighs were now ligated close to the body so as to segregate 
the blood and the pressure rapidly fell to 155 when it was noted that the 
pressure of the cuflE on the arm had caused the appearance of petechiae in 
the forearm Examining the thighs petechiae were also discovered here 
In spite of this ominous sign, the patient was anaesthetized by Doctor 
Branower with ether by the open method and with the assistance of Dr 
Martin Ware the operation proceeded 

Incision from ensiform almost to the pubes through the left rectus 
muscle and this incision was continued along the border of the ribs to 
the flank The lower portion of the spleen was now easily turned out 
and the hilum exposed The large calcareous splenic artery was ligated 
and also a vessel which was thought to be the splenic vein, the hand 
inserted up to the diaphragm disclosed as much of the spleen as that 
which occupied the abdomen below An enormous splenic vein was 
now found and in trying to encircle it with the aneurism needle it was 
perforated The exposure was so perfect, however, that there was no 
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trouble m securing the vessel again The lienorenal ligament was 
clamped m sections and the spleen cut away A very large amount of 
blood came from the ablated spleen, spurting from it in a thick stream 
fully five or six inches away from the organ All the arteries in the ab- 
domen were apparently much sclerosed and calcified The liver was of 
a peculiar yellow color and was greatly prolapsed, having been evidently 
dragged down by the spleen The ligatures were then removed from the 
thighs and a small intravenous sahne infusion given 

The wound was closed without drainage Six hours after operation 
the patient’s pulse was 132, but of a thready quality, although her general 
condition did not appear to be bad However, 400 c,c of blood were 
transfused by the direct method of Unger In dressing the wound a 
heavy pad of non-absorbent cotton was placed over the abdomen so as to 
take the place of the removed organ It was a case of Gaucher's disease. 
The patient made a good recovery and was discharged July 4, 1916, 
much improved 

A study of this case made by Dr F S Mandlebaum, Director of 
Laboratones, Mount Sinai, will be found in the American Journal of the 
Medical Sciences of March, 1919 He reported the weight of this spleen 
directly after removal as 4250 grammes (nine pounds six ounces), but it 
must be remembered that probably two pounds of blood escaped from the 
spleen after it had been cut away from its attachment 

The patient is alive and active 

Dr William A Downes said that in 1913 he had operated upon a case 
of Gaucher spleen which was later included in Mandlebaum’s series The 
patient was a woman, twenty-eight years of age, with conjunctival 
changes and pigmentation and other symptoms indicative of the typical 
text-book picture of Gaucher spleen, although the proper diagnosis was 
not made At the present time, seven years later, the patient is in good 
health following operation 

TREATMENT OF INFECTED WOUND OF THE FOREARM 

Dr H M Lyle piesented a man who on October 14, 1919, had been 
gored by a bull The horn passed through the skin of the right forearm 
and came out in the cubital fossa, two jagged wounds resulting The 
lower wound was 2 by 4 j 4 inches and ran obliquely upward and outward 
across the forearm The upper wound, 2 j 4 by 7 inches, passed in a spiral 
manner around three-fourths of the circumference of the arm, following 
in a general direction the crease of the elbow The wounds were sewn 
up Forty-eight hours later he was admitted to St Luke’s Hospital ivith 
a badly infected forearm The wounds were opened and a so-called 
Carrel-Dakm treatment begun Smears from the wound showed innu- 
merable bacteria Cultures showed staphylococcus albus, streptococcus, 

210 



RESULTS OF FOLLOW-UP SYSTEM 


and colon bacilli Up to the 226. of October (seven days) little progress 
was made On this date a strict Carrel-Dakin technic was instituted 
Four days later there was less than one bacterium in the field On the 
eighth day the wound was sutured 

He wished to demonstrate through showing this case what could be 
done by the strict adherence to Carrel technic and remarked that he had 
the good fortune to be in chaige of one of the earliest ambulances which 
used the Carrel-Dakin method in its entirety, and that he had been able 
to follow the method for four years In the hands of men who thor- 
oughly understood the method it could be employed like an instrument 
of precision, and definite results piognosticated, and that on his return 
from France he had had an opportunity of going through one of our large 
military hospitals A so-called Carrel-Dakin technic was being employed 
One month later he went thiough the same hospital and had the pleasure 
of seeing a coirect technic by a man who understood the methods The 
results were as different as day from night In other words, if you are 
going to treat wounds by the Carrel method, do it, but do not employ an 
imperfect technic and call it the Carrel method 

Regarding those who throw cold water on this method, he thought 
he could not do better than quote from Dr John Gibbon’s article, " Ad- 
vancement in the Treatment of Wounds and Infections Resulting from 
the War” (Ain Jour Med Sci , civil, 764) "The Carrel-Dakin treat- 
ment of infected wounds is one of the big things surgery has gained by 
the war, and the man who says there is nothing in it, that it is too 
cumbersome, or that there are a number of other methods just as good, 
has either never seen a hospital where the treatment was being properly 
used, or else he is so hide-bound that his opinion is worthless ” 

Dr Charles L Gibson in discussing this case begged that if a surgeon 
applies anyone’s name to a method he is using, he follows the exact direc- 
tion of the originator of the method, in which connection he cited various 
instances where it was stated that the Carrel-Dakin method was em- 
ployed in the treatment of a case, but where in reality nothing like the 
method was used Even in the hospital where he had personally insti- 
tuted the accurate Carrel-Dakin method it was not being carefully fol- 
lowed, but all sorts of modifications weie being made, and then discredit- 
ing of the method resulted 

AN ANALYSIS OF THE RESULTS OF SIX YEARS’ FOLLOW-UP SYSTEM IN 

A SURGICAL SERVICE 

Dr Charles L Gibson read a paper vnth the above title, for which 
see p 661, vol Ixx 

Dr John H Brannan (by invitation) expressed his interest in the 
financial side of the follow-up system, stating that it was his desire to 
have a well-equipped and properly maintained bureau at the Bellevue 
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and Allied Hospitals, but that the expense of such a plan would not be 
carried entirely by the city In the discussion of Doctor Gibson’s paper 
he expressed the opinion that the author made out his results worse 
than they really were, because he tells of all the deaths of which he has 
report, but does not take into consideration the results in those cases 
which he has been unable to follow 

Dr Robert T Morris stated that in his opinion in order to present 
scientific testimony in relation to hospital work it was necessary to de- 
velop elaborate and expensive systems, entailing not only work but spe- 
cial experience, a new responsibility for a new public An enlargement 
of hospital facilities is also needed to the extent of caring for the patient 
whom we follow up He seldom has proper after-care A patient with 
tuberculosis is not cured after securing surgical relief , he requires treat- 
ment for tuberculosis in general This must be maintained over a long 
period of time, including adaptation of climate, food, work, treatment by 
tuberculin, etc The same criticism is made in cases of pyosalpmx many 
chronic gonococcus infections are amenable to treatment with vaccine, 
although some cases are not In cases of ulcer of the stomach or duo- 
denum the patient, having received surgical treatment, has received only 
first aid in his case, following this first aid it must be discovered what 
stands behind the ulcer That means a proper medical examination of 
the sources of infection and the patient’s whole economy Therefore, 
more and more one is impressed by the fact that the follow-up system 
has merely opened up a larger vista of needs than the public ever has 
seen before, and the next step is to impress the public with this fact 

It IS Doctor Morris’ belief that the bad results in chronic appendicitis 
are due to the fact that appendicitis is so often spoken of as a diagnostic 
entity when it is so often really only a part of a whole representing in the 
irritated regions fibroid degeneration, lymphoid changes, which are pre- 
sented to view, for this reason he considers that operations for chronic 
appendicitis are bound to be unsatisfactory unless better diagnostic work 
IS done m advance of operation A chronic appendicitis is only a part of 
a whole case m so many instances 

Dr George AVoolsey said that at Bellevue Hospital on the second divi- 
sion the follow-up system has been in existence for four years, and that 
in order to discuss some of the points in the paper before the Society he 
had looked up their own statistics, especially in relation to ulcer of the 
stomach and duodenum He was impressed by the fact that one’s prog- 
nostic ideas are often-Overthrown by the statistics developed Some of 
these patients reporting three months after their operation will be re- 
corded as in excellent condition , the same patients returning at the end 
of nine or twelve months may have some complaint and will be graded 
as showing only satisfactory or perhaps even unsatisfactory results, or 
the reverse may obtain, the reading of the statistics, therefore, depends 
partly upon the question of the time of their return 

312 



RESULTS OF FOLLOW-UP SYSTEM 


In considering the question of pyloric occlusion in duodenal ulcer, 
Doctor Woolsey stated that he had tried it in some twenty odd cases, and 
then made up his mind that it was of no use, only adding to the opera- 
tion, and he has therefore not used this method for the past two years , 
he was surpnsed, however, m looking up these cases to find that the results 
in this group, where pyloric occlusion had been done, were the best of 
any in duodenal ulcer , the grading of excellent and satisfactory together 
amounted to 94 4 per cent Another group of gastric ulcer cases where 
he expected more satisfactory results was that in which transverse or 
meso-gastnc resection was done In this group the primary results were 
excellent, but the ultimate results were not so satisfactory He consid- 
ered these cases disappointing With legard to chronic appendicitis he 
considered it of interest to note that a number of cases of gastric or duo- 
denal ulcer had had their appendices removed without relieving the 
symptoms, the primary trouble not being in the appendix, the same 
point IS illustrated in the systematic removal of the appendix in cases of 
gastric or duodenal ulcer, where a large number show pathological 
changes With reference to the perforating ulcers he had had only one 
case, operated on at the Hudson Street Hospital, no gastroenterostomy 
being done, m which, on later admission to Bellevue, a second operation 
was found necessary for recurrence 

Dr Alexis V Moschcowitz considered the paper by Doctor Gibson 
one of the most valuable contributions ever read before the Society He 
had made notes of a number of points which he wished to discuss, but 
owing to the lateness of the hour he would confine himself to that of 
chronic appendicitis, which, according to Doctor Gibson’s statistics, 
showed, in about 30 per cent of the cases, a failure as far as a permanent 
cure IS concerned 

Cases of chronic appendicitis so-called had interested him for a num- 
ber of years, and finally he arrived at the conclusion that from a viewpoint 
of prognosis all cases of appendicitis may be divided into only three 
classes (i) Cases of appendicitis, or those in which the appendix always 
shows distinct evidence of disease, these, with the exception of those 
that died, get well, and more than that, they never have any trouble sub- 
sequently (2) Cases which show very little pathologic change , some of 
these get well, and then they belong in the first group , some do not get 
well, and then they belong in group three (3) Cases which show no 
evidence of disease, and never get well They are the bane of the careless 
diagnostician, and of the surgeon who operates upon too slight an indication 

Dr Charles L Gibson, in closing, answered Doctor Brannan’s ques- 
tion as to the financial side of carrying on such a system by stating that, 
with the exception of a very small and recent contribution, all of the work 
had been done at his own expense, and that he considered this the only 
satisfactory way of undertaking such a task 
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AN ORIGINAL METHOD OF TREATING BOILS 

De Theodore Dunham presented a method which had the advantage 
of avoiding cutting, involving little or no pain, and as a result is followed 
by little or no scar, it utilizes 95 per cent carbolic acid in a very simple 
way, availing itself of three properties of this agent, namely, its anaes- 
thetic property, its cauterant property, and its antiseptic property 

First take the head off of the furuncle and evacuate the pus on the 
surface, wiping out the little cavity that remains Take the eye of a sur- 
gical needle and plunge it into the 95 per cent carbolic acid, then begin to 
work at the bottom of the crater , after woiking at that for a little while a 
point of less resistance will be felt and that is the point where the little 
pore exists through which the infection crept down into the cellular 
tissue By redipping the needle in the carbolic and working about this 
area one very readily anaesthetizes the tissues, this should not be done 
too quickly, a little time being allowed for anaesthesia, when the progress 
of the needle through the cutis vera is attended with no pain Before long 
one will feel that the needle plunges into a cavity, in other words, it has 
gone through the cutis vera, and when this is accomplished one with- 
draws the needle and makes a little pressure If there is pus m the cavity 
It will swell up to the surface The next procedure is to reintroduce the 
needle, after dipping into carbolic, into the cavity and rather gradually 
allow anaesthesia to take place, reintroducing the needle several times, 
then sweep it about until the whole surface of the pus sac has been 
cauterized with the acid When this has been thoroughly done some 
little blood seium will exude, indicating that the wall has been quite 
thoroughly cauterized Very often on the following day it is found 
necessary to reintroduce the needle and recauterize the sac, sometimes 
this may even be necessary on the third day, but usually by this time 
all pain has disappeared and a little scab has formed, when there is noth- 
ing further to expect except absorption 


Stated meeting, held November 26, 1919 
The President, Dr William A Downes, in the Chair 

BANTI’S DISEASE— THIRD STAGE 

Dr Edwin Beer piesented a patient twenty-seven years of age who 
had been admitted to the medical service of Doctor Libmann at Mt 
Sinai Hospital in 1916, his chief complaint was vomiting of blood, pains 
in the upper abdomen, and black stools On examination he was found 
to have muddy complexion, enlarged liver and spleen, with a systolic 
murmur at apex, his haemoglobin was 33 per cent , red blood cells, 2,592," 
000, leucopaema with 6400 white blood cells, of which 71 per cent were poly- 
nucleai s , 7 per cent large lymphocytes , 20 per cent small lymphocytes , i 

216 







ANTERIOU PYELOLITHOTOMY FOR STONE IN FUSED KIDNEY 


per cent eosmophiles , i per cent transitionals , i normoblast On observa- 
tion he had tarry stools, his spleen was 15 cm long, extending from the 
sixth interspace to 2 cm below the ribs, there was distinct ascites, and 
the liver was percussed fiom the fourth space to the fiee border Wasser- 
mann test and urinalysis weie negative Subsequent blood counts 
showed a slight leucocytosis, at one time reaching 24,000 In other words, 
on the medical service the patient presented a picture of a large spleen, 
varying leucopsenia and leucocytosis, ascites, and tariy stools, upon which 
a diagnosis of Banti’s disease in the third stage was made 

On the 26th of October, 1916, Doctor Beer performed a splenectomy 
At this time the abdomen was full of fluid, the spleen was four times its 
normal size, and there were omental adhesions to the parietes, the liver 
was hobnailed as in cirrhosis, and the splenic vessels were sclerotic 
Splenectomy was fairly simple, the incision being L-shaped After two 
and one-half weeks’ sojourn on the surgical service tlie patient was re- 
turned to the medical side, although at that time he was running a tem- 
perature of 100° the temperature gradually rose and a subphremc pyo- 
pneumothorax diagnosed Again transferred to the surgical service, 
through a low incision the last rib was resected and the subphremc pyo- 
pneumothorax opened by Doctor Beer The wound closed rapidly, but 
SIX months later, in the scar from drainage of the chest there developed 
an abscess, through which the patient discharged a ligature which had 
been applied to the splenic vessels 

Up to the present time the patient has gained 40 pounds, now feels 
perfectly well, and a blood count made on November 12, 1919, by Doctor 
Gross showed red blood cells, 4,080,000; white blood cells, 7400, hsemoglobm, 
78 per cent , the differential showing, 44 per cent polynuclears, 55 per 
cent lymphocytes, no transitionals, and i per cent eosmophiles 


ANTERIOR PYELOLITHOTOMY FOR STONE IN FUSED KIDNEY 

Dr Edwin Beer presented a patient who had been admitted to Mt 
Sinai Hospital on April 18, 1919 He complained that for the last two 
years he had had pain to the left and below the umbilicus, in the left 
lumbar region, radiating to the spine and umbilicus He also had hsema- 
turia at times His physical examination was completely negative except 
for the abdominal condition A few white cells and occasional red cells 
weie found in the urine To the left of the umbilicus and following m a 
measure the left iliac fossa, was a distinct mass, only slightly tender, and 
which had the consistency of kidney tissue He apparently presented a 
typical picture of a left kidney stone in a low kidney. X-rays very dis- 
tinctly showed a concietion to the left and below the umbilicus the size 
of a cheriy close to the crest of the ilium m the left lumbar region 
(Fig i) The patient was cystoscoped with the result that his bladder 
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and ureteral onfices were found absolutely normal, an X-ray catheter 
was then passed up the left ureter with the object of proving that the 
stone was m the mass felt on palpation, but contrary to expectations, the 
catheter passed several inches outside the mass, the pylorogram showing 
a very normal pelvis (Fig 2) Catheterized specimens from the ureters 
showed that the right ureter delivered no indigo-carmine, while the left 
secreted it very well , urea was i 5 on both sides , there were some white 
blood cells obtained from the right ureter but none from the left It was 
then deemed advisable to pass X-ray catheters into both ureters, and in 
the left the catheter passed up to a normal but highly situated pelvis , in 
the right ureter the catheter crossed the spine and passed up to the stone 
in the left kidney (Figs 3 and 4) Upon this result Doctor Beer diagnosed 
a fused left kidney with no kidney on the right side At operation on 
May 5, 1919, the kidney was readily exposed, and through an anterior 
incision into the pelvis of this lower part of the kidney the stone was 
encountered and easily removed, the pelvis being sutured without leak- 
age The patient made an uneventful recovery, and except for a transi- 
tory attack of pyelitis six months ago has remained perfectly well 

During the operation, on examining the kidney, Doctor Beer could feel 
the vessels arising from the left common iliac and running into the lower 
pole of the fused kidney, and at the place where the lower part of the 
kidney was fused with the normal left kidney there was a distinct narrow- 
ing or bndge formation three-fourths the size of a normal kidney The 
ureter from the upper pelvis ran anterior to the lower part of the 
fused kidney 

Doctor Beer considers the use of X-ray catheters extremely important 
in such a case, as without them there is always the possibility of realizing 
too late that there is not a second kidney upon which to depend if nephrec- 
tomy is the operation performed 

EXCISION OF THE THYROGLOSSAL DUCT SINUS 

Dr Edwin Beer presented a patient particularly to produce discussion 
upon the best technic to be followed in such cases He stated that this 
patient developed three and a half years ago an acute swelling in the 
middle of the neck from which a sinus opened and drained Seventeen 
months ago on admission to another hospital he was operated upon, the 
sinus apparently being excised Four months later the sinus recurred 
and another operation was performed On admission to Mt Sinai Hos- 
pital on May i, 1919, a third operation became necessary and at this time 
through a transverse incision the sinus, after being injected with methy- 
lene blue which proved valueless, was removed Using a probe of heavy 
silkworm gut Doctor Beer was able to follow the sinus up to the body of 
the hybrid bone, and then having excised the sinus up to this point and 

218 



EXCISION OF THE THYROGLOSSAL DUCT SINUS 


not finding any hole in the body of the hyoid bone, as in other cases, he 
excised the body of the hyoid bone and all fascia and connective tissue 
between the muscles above the hyoid bone in the median line up to the 
floor of the mouth without searching for an extension of the sinus This 
wound was closed and a counter incision furnished drainage The 
patient was re-examined in October, 1919, and no evidence of further 
trouble discovered 

Dr John F Erdmann said that in regard to the excision of thyro- 
glossal duct sinuses he considered these cases among the very hardest in 
which to obtain good results, as usually up to the present time it was 
more a question of luck than technic, nearly all cases undergoing mul- 
tiple operations before someone happened to obliterate the sinus Only 
a week ago he had operated for the thud time upon a physician’s sister, 
although at each previous operation he had been convinced he had 
reached the seat of the trouble He now believes Doctor Beer’s sugges- 
tion to take out the body of the hyoid bone, dissecting the muscles and 
fascia up to this point, as an excellent procedure, and when his former 
patient again presents herself for operation, which he considers more 
than likely, he will adopt this method 

Dr A S Taylor said that it had been his fortune to see quite a num- 
ber of these cases in Doctor Weir’s practice, and that he had a few in 
his own Doctor Weir had also found methylene blue unsatisfactory, 
for in dealing with a closed pocket, as in these cases, unless the needle 
reaches to the top of the sinus the blue fails to reach also and is in- 
effectual as a guide He had seen some cases where the sinus ran 
through the hyoid bone and some in which it ran back of the bone He 
advises making an incision in the median line above the hyoid bone, thus 
coming down on the tiact, then eliminating the sinus above the hyoid 
bone to the base of the tongue, making a wide excision, when it becomes 
a simple matter to get the whole thing out , he then advises the use of a 
fine probe for the purpose of scraping the sinus in the bone, and so re- 
moving its epithelium and preventing further secretion 

Doctor Beer, in closing, said that it was surprising that a condition m 
which operation has so often proven unsatisfactory has never had a 
satisfactory technic worked out, for theie must be some one method 
applicable to these cases He had a small series of such cases following 
the technic which he recommends in his report as follows 

Inject the sinus with methylene blue (although rarely satisfactory), 
follow up to the hyoid bone on a probe of silkworm gut, making a wide 
excision of the sinus, resecting the hyoid body, follow up in the median 
line between the geniohyoid and geniohyoglossus muscles, taking even 
portions of the muscles and all the connective tissue and fat in the 
median line well up to the floor of the mouth By this method he has 
obtained his best results 
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SKIN GRAFTING 

Doctor Hoguet stated that ordinarily there was more or less luck re- 
garding skin-grafting, but he considered the method he had employed in 
these and other cases to be uniformly good in its results This method 
was taught at the War Demonstration Hospital and is a modification of 
the Staige Davis method The skin is taken up by a straight Hagedorn 
needle held in an artery clamp, the needle being flamed between each 
introduction under the skin, and a small amount of skin, varying m depth 
from the whole thickness of the skin to one-half its thickness, used for 
the grafts The success of this method depends upon three essential fac- 
tors, first, there must be an absolutely sterile surface upon which to 
place the grafts, and the best way to obtain this is to use the real Carrel 
method, second, the type and adjustment of the dressing for absolute 
immobilization of the grafts is essential He advises the use of paraffine 
mesh gauze such as is obtainable from the Abbott Chemical Company, 
placed directly on the grafts covered with compresses soaked in Dakin’s 
solution , these compresses are removed daily and resoaked, but the mesh 
gauze is not removed for about a week, when the grafts will be found to 
be firmly attached Also on the surfaces from which the grafts are 
obtained a silver foil dressing is used 

The first patient, a middle-aged woman, while working in a hospital 
laundry had a portion of the laundry machine drop on her arm, producing 
two large wounds Doctor Hoguet, happening to be in the hospital at 
the time, did a primary suture immediately, but the skin of both wounds 
sloughed After Dakinizmg one wound could be sewed up but the other 
surface was so large that the edges of the wound could not be approxi- 
mated, therefore grafts were taken from the thigh and were not placed 
very close together At present there is a very good result, every graft 
having taken 

The second case was that of a man who had a large necrosis of the 
skin from erj'-sipelas He was operated on at the French Hospital by 
Doctor Keyes on June 3, 1919, the grafts were placed close together Of 
107 giafts taken from the left thigh only 4 did not take 

The third patient had a large cavernous angioma extending from the 
occiput forward, for which he was operated in March, 1919 This growth 
had increased so in size that foi a year the large cedematous mass hung 
over his eye and involved a certain amount of the eyelid On removal 
of the tumor it was found impossible to bring the skin edges together, 
and therefore 171 inch grafts were put on the pericranium and one large 
thin Thiersch graft was placed over the eyelid in order to make a new 
eyelid A silkworm gut suture running across the wound was held re- 
sponsible for moving some of the original grafts , therefore, sixteen days 
later 50 more grafts were made Of these 221 giafts all took Even 
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though a difficult procedure his dressing for both head and eye was 
paraffine mesh gauze, and in addition ovei his eye were kept wipes 
soaked in salt solution, while the dressing over the head was saturated 
with Dakin’s solution 

Doctor Hoguet then piesented a recently operated patient in order 
to show the appearance of these pinch grafts about a week after opei ation 

Dr Nathan W Green asked that Doctor Hoguet state definitely how 
deeply he cut the skin for the grafts, and for how long a period he found 
it necessary to allow the paraffine gauze to remain 

Dr C a McWilliams inquired what advantage these pinch giafts 
had over the larger Thiersch grafts of which fewer would be necessary 
to cover the areas It was his opinion that Thiersch grafts took just as 
readily as the smaller pinch grafts Doctor Hoguet had infeired that 
there was much greater doubt of the Thiersch graft taking than the pinch 
grafts Why is there this difference in the taking of the two grafts^ An 
advantage of the Thiersch grafts is that the treating of them is much 
quicker than the pinch grafts, because the cells of the latter grafts requii e 
time to spread out over the granulating surfaces between the giafts 

Dr John F Erdmann believed Thiersch grafts to be more useful 
than pinch grafts, and advocated the use of the Krause-Wolf method in 
grafts of considerable size He also stated that he had not used Dakin’s 
solution on skin grafts, although he had frequently performed this opera- 
tion, and he believed that if the field were cleansed without Dakin’s, a 
Thiersch graft transplant, covered with saline solution and gauze, keep- 
ing it moist for a week without rediessing, the results would be 
perfectly satisfactory 

Dr J P Hoguet, in dosing, answeied Doctor Green’s query that the 
depth of the grafts varied because in using a Hagedorn needle with 
which to obtain them it would depend upon how deeply the needle was 
inserted into the skin as to the thickness of the graft As to the time that 
it was usually necessary to allow the paraffine mesh to remain on, this 
averaged about eight to nine days before the first redressing 

In reference to Doctor McWilliam’s remarks. Doctor Hoguet said 
that previous to sterilization with Dakin’s solution he had never had any 
success with large grafts, no matter what method of dressing was used, 
but that he advocated the pinch grafts because they were so much more 
successful He presented the present method because it was applicable 
for the use of local ansesthesia and because such a large percentage of the 
grafts always took He modified the original method by the placing of 
his pinch grafts somewhat nearer together , also he found that wffiere the 
patient is not his own donor for the giaft it was necessary to find a 
donor with a non-antagonistic blood type in order to get the graft to 
take readily 
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CHOLECYSTECTOMY AFTER CHOLECYSTOSTOMY 

Doctor Hoguet presented a patient who had been operated upon two 
years ago for cholelithiasis, a cholecystostomy being performed, from 
which she recovered Returning to Doctor Hoguet about three weeks 
ago she said that she had been suffering for the past six months from the 
identical symptoms which she had formerly Operation November 12, 
1919, showed a moderately enlarged gall-bladder surrounded by a tre- 
mendous number of adhesions, going up on the surface of the liver, down 
on the right side from the ascending colon and duodenum and then on 
the anterior face of the stomach , cholecystectomy was done and on open- 
ing the gall-bladder a pocket in the upper portion was found as a result 
of the previous operation — the gall-bladder was distinctly pathological, 
having a red, hypersemic, somewhat thiclcened wall with three or four small 
gall-stones The interesting point was the closing of the upper portion 
of the gall-bladder by the infolding of the wall at the previous operation 
The specimen of gall-bladder was exhibited 

CHRONIC APPENDICITIS 

Dr a S Taylor presented this case as being representative of the 
large percentage of so-called chronic appendicitis cases in which removal 
of the appendix has been followed by increased troubles rather than 
relief Also, it suggests that attributing gastnc disturbances to reflex in- 
fluences from the appendix should be countenanced only after the essen- 
tial disturbances of the stomach itself have been properly eliminated 
from consideration 

The patient, a young woman, twenty-two years old Up to 1913 
she was ordinarily in good health At that time she began to suffer from 
periodic sick headaches, which gradually became more frequent and dis- 
abling After two years, in 1915, her physician decided that she was suf- 
fering from chronic appendicitis with reflex disturbances of the stomach 

Therefore, the appendix was removed The scar is only about two 
inches long, so that no abdominal exploration could have been done at 
that time The removal of the appendix gave no relief to her sick head- 
aches, but m addition to her previous troubles, there was a steady dull 
pain in the right abdomen This pain seemed to have no relation to the 
taking of food She was not troubled with gas formation or constipation 
She had not lost weight The pain from which she suffered was made 
worse by standing, was somewhat relieved by sitting in a crouching 
position, and by lying on her stomach An abdominal belt has given 
some comfort, but no real relief Her attacks of headache and accom- 
panying vomiting have latel}’’ become more frequent and so severe as to 
interfere seriously with her work 

Physical examination shows her to be a woman of small size, well 
nourished and of fairly good coloi, though somewhat sallow 
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The scar of her appendix operation is located at the outer edge of the 
fight rectus muscle and is about two inches long There is marked 
tenderness about this scar At the outer edge of the right rectus, at about 
the level of the eighth costal cartilage is a small area of marked tender- 
ness to pressure There is no excess of gas in the abdomen, nor anything 
else to be made out in the examination Doctor Goodridge stated that exami- 
nation of the stomach contents, stools and urine showed nothing abnormal 
A gastro-intestinal X-ray series showed high fixation of the duodenum, 
showed marked gastroptosis and coloptosis There was persistent un- 
evenness of the duodenal cap and well-marked elongation of the first part 
of the duodenum when the patient is in the erect posture. Otherwise 
the series showed nothing abnormal 

Diagnosis oi duodenal fixation by peritoneal fold was made because of 
the type of pain, the lack of essential digestive disturbance or constipa- 
tion, the influence of the posture on the pain and the appearance of 
the pictures 

Operation was done July 24, 1917 A transverse rectus incision yvas 
made just above the navel When the peritoneum was opened the liver 
presented in the wound and was normal When the liver was elevated 
the duodenum was found to be held fast to the gall-bladder and the 
cystic duct by a firm fold of peritoneum which ran forward half way to 
the fundus of the gall-bladder, and was continuous with the edge of the 
lesser omentum This double layer of peritoneum was divided with the 
scissors with practically no resulting hemorrhage The duodenum, at 
the junction of the first and second parts, was held tight up against the 
cystic duct and the under surface of the quadrate lobe. 

Before dividing the membrane it could not be budged at all by 
manipulation After the membrane was divided, including the edges to 
the true lesser omentum, a moderate amount of pull downward on the 
duodenum mobilized it sufficiently for it to form an easy natural curve 
from the stomach outlet in place of the sharply angulated position it had 
previously maintained 

Its mobilization downward amounted to nearly 7 cm The raw surface 
exposed by dividing the membrane was covered in by whip-stitching the 
peritoneal edges of the gall-bladder and the lesser omentum with fine catgut 
Further investigation showed very firm adhesion of the omentum to 
the upper end of the appendix scar This adhesion was about the size of 
a quill and ran from the hepatic flexure, a distance of about 5 cm , to the 
scar It was divided between double ligatures 

No Jackson’s membrane was present The stomach showed no in- 
trinsic abnormalities beyond a moderate dilation The wound was closed 
without drainage, and she was returned to bed in good condition 

Her post-operative course was uneventful The sutures were removed 
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on the tenth day and there was solid primary union She sat up on the 
eighteenth day and returned home on the twenty-first day 

Since that time she has improved steadily in general health and 
capacity for work She has had none of her previous headaches with the 
exception of one winch occurred while she was still in the hospital and 
which was the result of smuggled sweets She is now practically 
perfectly well 

Dr J F Erdmann said that the description of the membrane in this 
case would lead him to believe that it was like that described by Harris, 
of Chicago, in the Journal of the American Medical Association some 
seven years ago — anterior mesogastnc membrane producing symptoms 
of duodenal ulcer 

Dr Edwin Beer thought that as Doctor Taylor was presenting this 
case in connection with the paper by Doctor Gibson at the last meeting, 
he would take this opportunity to say that he was surprised that no one 
had asked Doctor Gibson at that time how the diagnosis of chronic ap- 
pendicitis was arrived at m his case, because if the diagnosis is a mistake 
in the beginning no one can hope to cure such a condition by appendec- 
tomy It IS his opinion that the diagnosis of chronic appendicitis is one 
of the most difficult to make In this connection he referred to a case 
seen by him and Doctor McWilliams having all the symptoms of kidney 
stone But X-rays and the filling test of the pelvis as well as most care- 
ful kidney tests proved negative , then on filling the intestine by Bastedo’s 
test acute pain was produced over the appendix Doctor Beer had there- 
fore removed the appendix, but about six weeks later the patient, report- 
ing to Doctor McWilliams, asked why they had not removed the right 
kidney stone which later showed very clearly in X-rays taken at the 
Presbyterian Hospital Doctor Beer believed that many of the so-called 
failures to cure chronic appendicitis were due to a mistake ih the diagnosis 

Dr Charles A Elsberg stated that in many cases where the appendix 
had been removed for supposed chronic appendicitis, and the symptoms 
persisted, he had been able to prove the diagnosis to be wrong, in seven 
such cases he had to remove spinal cord tumors which had been the cause 
of the symptoms 

Dr William A Downes said that in this connection he had read not 
only Hams’ description but also one by Ochsner who some years before 
had called attention to a similar type of band He felt that if he knew 
he was going to encounter such a membrane in any case he would prefer 
to send the case to Doctor Taylor, as he had tried to separate such 
bands in various cases, but had never felt satisfied that he had relieved 
the patients Speaking of operation for so-called chronic appendicitis he 
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reported a mistake m his seivice at St Luke’s Hospital, where m the case 
of an English soldier the diagnosis of chronic appendicitis was followed 
by appendectomy , in answer to a letter from the “ follow-up ” it was 
found that the man had been operated upon in Brooklyn a few months 
later and a large gall-stone removed 

Doctor Taylor, m closing, said that his attention had first been called 
to this condition by Doctor Harris’ paper, and that for some time he had 
believed it to have been brought to light by Harris, but later found that 
several men, both in America and abroad, had already described more or 
less the same condition In many of the cases reported the patient was 
said to have had an operation for chronic appendicitis previously , one or 
two had had previous operations for gall-stones Of course, where one 
IS dealing with post-operative adhesions, together with a congenital mem- 
brane, the results, as a rule, are not so satisfactory 


FASCIA TRANSPLANT FOR RECURRENT VENTRAL HERNIA 

Dr Harold Neuhof presented a patient, forty-eight years old, oper- 
ated upon for gall-stones in 1916, and admitted to Mt Sinai Hospital in 
the fall of 1918 with a post-operative ventral hernia This was repaired 
under general anesthesia Many omental adhesions were found and 
divided Peritoneum and aponeurosis were freed, peritoneum was 
sutured, and the aponeurosis was overlapped with stout chromic sutures 
After operation a severe pneumonia set in About one month after opera- 
tion the patient noticed the leturn of bulging of the scar and recurrence of 
symptoms The bulging was progressive and could not be retained by a 
supporting belt 

Readmitted to the service of Doctor Lilienthal at Mt Sinai Hospital 
in July of this year, complaining of pain in and bulging of scar of pre- 
vious operation and frequent cramp-hke epigastric pains without vomit- 
ing There was a long incision in the right hypochondrium presenting a 
large hernial defect that increased with coughing or straining Physical 
examination of the chest disclosed an advanced emphysema with hyper- 
resonant percussion, diminished breathing, and sibilant and sonorous 
rales throughout 

From the experiences encountered after the previous operation as 
well as the physical signs in the chest, it was determined that local anaes- 
thesia only could be employed with safety to the patient The defect in 
the aponeurosis was exposed and after its edges were freshened was 
found to measure 5 inches m length and inches in diameter Its shape 
was irregularly oval with the widest portion above One side of the gap 
15 225 



NEW YORK SURGICAL SOCIETY 


being close to the free costal margin, mobilization of this portion was 
impossible, and it was evident that even with wide mobilization of the 
mesial margin approximation could only be obtained by suturing under 
tension Accordingly a fascial transplant for the defect seemed the 
simplest and best procedure in this case The transplant was removed 
from the lower portion of the iliotibial band where the structure is thick- 
est and strongest It measured 5 by 2 j 4 inches and was exactly the size 
and shape of the defect It was fixed in place at 4 points with fine chromic 
sutures and interrupted sutures were placed between these points The 
skin was closed over the transplant 

Primary union took place except at the lower angle of the wound 
where there was a serous discharge for a time and exposure of the lower- 
most portion of the transplant This subsequently healed over by granu- 
lation It is now four months since operation The patient is free from 
symptoms The transplant can still be felt as a firm plaque made promi- 
nent by having the patient bend backwards The persistence of this 
plaque-like alteration of the transplant for many months after operation 
has been noted in other cases The abdominal wall is not on the whole 
of good tone, but there is no evidence of recurrence of the hernia There 
is no hernia or other abnormality at the site of removal of the transplant 
from the thigh 

Dr William A Downes inquired if Doctor Neuhof was able, as a 
general rule in such cases, to separate the skin and peritoneum and thus 
to preserve the peritoneum intact He had found it difficult to do in 
many cases and wanted to know if Doctor Neuhof would advise placing 
the graft directly over the omentum and intestines when the peritoneum 
was lacking^ 

Doctor Neuhof, in closing, answered Doctor Downes’ question by 
stating that he had not opened the peritoneum in this case, because at 
the previous operation it had been opened and many adhesions found, 
and he therefore did not consider it necessary to do more than repair the 
defect in the aponeurosis, and by making an incision to one side of the 
scar the cicatricial tissue could be readily excised He believed that the 
peritoneal endothelium would grow over the inner surface of the trans- 
plant just as it does elsewhere over defects, in those cases in which it was 
necessary to implant fascia across a gap in the peritoneum 


CENTRAL LUXATION OF THE FEMUR 

Dr Nathan W Green reported a case seen by him at the City Hos- 
pital in 1914 of a man who had fallen from a tlnrd-story window, his fall 

2S6 



CENTRAL LUXATION OF THE FEMUR 


being intercepted by a signboard He struck on his left hip and sustained 
a severe injury , he could move his hip but with pain The X-ray showed 
a broken acetabulum and the head of the femur pushed in The patient 
was seventy-one years of age, of melancholy habit, and on pushing up 
the window he fell out While in the hospital he was a little out of his 
head and could not be put in a cast nor could he be adequately immobil- 
ized because of his many bruises and the low vitality of his skin He 
was therefore placed on a water-bed with practically free motion of his 
limb He left the hospital in June, 1914, and had not been seen by him 
since that time Doctor Green, however, obtained the report from his 
daughter that after being home a week he was taken to a hospital for the 
insane where he lived for about three and a half years, and that during 
that time he had walked without a limp He had had no appliance 01 
reduction of his injury, having been allowed constant motion 



TRANSACTIONS 

OP THE 

PHILADELPHIA ACADEMY OF SURGERY 

Stated Meeting held November 3, 1919 
The President, Dr George C Ross, in the Qiair 

BONE TRANSPLANTATION FOR OLD UNUNITED FRACTURE 

Dr a B Gill presented L T , a girl ten years of age, from 
South Carolina, admitted to the Orthopzedic Hospital June 5, 1917 
The brief history that was sent with her stated that she had a frac- 
ture of both bones of the leg above the ankle at the time of birth, 
that the fractures had never united, and that the patient had never 
walked on her foot but had always gone on crutches Examination 
showed an ununited fracture of both bones of the leg above the 
ankle (Fig i) The foot could be placed m apposition with the leg 
in any direction There is a shortening of four inches 

June 18, 1917 First operation The tibia was exposed and an 
inlay bone graft from the same tibia was placed to span the frac- 
ture The graft was taken from the upper fragment of the tibia, 
and was turned around so that the upper portion of the graft was 
embedded in the internal malleolus This was done in order that 
the normal bone from the upper portion of the tibia should bridge 
the gap between the fragments (Fig 2) 

The leg was dressed in plaster for twelve weeks On October 8, 
1917, the case was removed It was found (Fig 3) that the graft 
was broken at the site of the fracture A second case was applied 
for another month at the end of which time non-union was 
still present (Fig 4) 

November 16, 1917 Second operation On exposure of the 
tibia It was found that the first graft had healed in, but had not 
been large enough , therefore, at the second operation another bone 
inlay of the entire width of the tibia was placed in a manner simi- 
lar to that employed at the first operation 

Three months later it was found that no union had occurred 
Radiograph examination showed a complete absorption of the graft 
and thinning of the tibia with an absorption of the lime salts 
Patient was fed on bone marrow and had daily treatment by baking 
and massage to increase the nutntion of the leg 

Apnl 12, 1918 Third operation Tibia was exposed and tunnel 
drilled in the head of the tibia, and a second one in the inner mal- 
leolus The surface of the shaft of the tibia of both fragments was 
planed off with osteotome, so that there might be fresh bleeding 
bone the entire length of the tibia A large transplant was then 
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Fig I — Before operation 






SPRENGEL’S DEFORMITY 


taken fiom the other tibia. Its ends were buried in the tunnels 
already prepared, and the medullary surface was held in contact 
with the shaft of the tibia by means of catgut ligatures The leg 
was dressed in plaster A new case was applied on the first of June 
It was found that fairly firm union was present A high shoe was 
fitted to the case and the patient permitted to walk and bear her 
weight on the case When the second case was removed six weeks 
later firm union was present The patient was fitted with a brace 
and a high shoe September 25, 1918, patient was discharged She 
had good union (Fig 5) and she was walking well by means of the 
brace and the high shoe. 

This case is of interest because it demonstrates that union may be 
secured m an ununited fracture after a lapse of almost any number of 
years, and second, because it shows the futility of using too small a 
transplant This patient would have been saved two operations if a 
large transplant had been taken from the other tibia at the first operation 
This child has a shortening of four inches in her extremity which can 
never be made up This shortening is due to the lack of development of 
the extremity because she did not bear weight on it Had union with 
the fracture been secured earlier she would not have so much of a 
deformity and would not be so severely handicapped 

SPRENGEL’S DEFORMITY (CONGENITAL ELEVATION OF THE SCAPULA) 

Dr A B Gill also showed R T , a girl three years of age, who 
was born with a congenital elevation of the scapula There is no 
history of similar deformity elsewheie in the family 

Examination on admission The left scapula is elevated about 
lYz inches with only Y inch motion up and down, and with but 
slight motion on rotation The upper angle lies in the posterior 
cervical region inches below the mastoid process The upper 
angle and the upper margin are distinctly hooked forward The 
posterior margin has a marked angulation at its centre and forms 
an angle at this point of almost 90 degrees From this point of angu- 
lation a distinct firm band can be felt extending to the sixth cervical 
vertebra. The scapula rotates about this angle where the band is 
attached The child is unable to elevate her arm above her head, 
nor can the ai m be placed in this position passively The hand can- 
not be placed behind the neck 

At operation October 8, 1919 A curved incision about three 
inches in length was made just behind the posterior border of the 
left scapula with the lower end of the incision slightly below the 
middle of the scapula Skin and fascia were divided A plate of 
bone was found extending from the point of angulation at the middle 
of the posterior border of the scapula obliquely upward to the sixth 
cervical vertebra The scapula in the region of this posterior angula- 
tion was cartilaginous The angle of the scapula was excised with 
the plate of bone attached A distinct articulation occuried at this 
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point It was then found that the bony plate could be moved 
freely through an articulation with the spine It was detached 
from the vertebra 

The scapula could not be brought down to a normal position 
The trapezius muscle was separated from the posterior portion of 
the spine and the two rhomboids and the levator anguli scapulae 
were also detached from the scapula It was found that the supra- 
spinatus was made tense on attempting to move the scapula down- 
ward It was therefore loosened from its posterior attachment The 
angle and the upper portion of the scapula as far as the supra- 
scapular notch was found to be sharply hooked forward This por- 
tion of the scapula was excised The scapula could then be brought 
down into almost normal position and there seemed to be no ten- 
dency for it to return Wound closed Child was put to bed on a 
Bradford frame with the left hand fastened to the upper part of the 
bed to maintain the arm in extreme abduction, and to rotate the 
scapula and hold the posterior border down 

November 3, 1919 Wound is healed, and the scapula is m almost 
normal position, the lower angle being but very slightly above the 
lower angle of the opposite scapula The child’s arm can be held 
above her head, and placed behind her neck There is free rotation 
and up and down motion of the scapula Daily active and passive 
exercises must now be given in order to develop and maintain free 
motion of the scapula and the upper extremity 

Dr J Torrance Rugh presented three specimens from cases of 
Sprengel's deformity upon which he had operated and all of which had 
the same characteristics as shown m Doctor Gill’s case He had oper- 
ated on four cases in twenty-seven years Three had had the extra 
piece of bone running in from the top or from the side of the spinous 
process, usually of the seventh cervical vertebra, and attached to the 
posterior superior angle 01 the posterior border of the scapula The 
most recent one had been done that morning m a child three years of age 
in the Methodist Hospital The long bony process coming from the side 
of the spine of the cervical vertebra or from the side of the lamina (the 
posterior aspect) extended down along the postenor border of the 
scapula It was attached to the scapula about one inch above the lower 
angle , that is, it was on the ventral side of the scapula The scapula was 
deformed much as the one Doctor Gill has shown, there being no pos- 
terior superior angle It was necessary in this case, because of hooking 
over of the posterior border of the scapula, to separate all muscular 
attachments and then cut off the upper border of the scapula After 
this it was easy to draw the scapula well down over the chest wall 

The specimen shows a large piece of bone running from the spine 
down to the scapula and shows a reversion to one of the primitive types 
of the lower animals There have been a number of operations advised 
for correction of this deformity, but each case must be cared for in 

230 



TREATMENT OF NON-UNION IN COMPOUND FRACTURES 


accordance with the conditions present Recently, one operator advised 
cutting a V-shaped piece up into the body of the trapezius muscle and 
drawing the scapula down That would be absolutely useless in a case 
such as Doctor Gill’s, because the attachment or elevation is not due to 
shortening of the trapezius muscle, but due to the attachment between 
this bony growth and the scapula 

Doctor Gill, in closing, stated that he detached the trapezius from 
the posterior portion of the spinous process of the scapula and did not 
notice whether there was any accessory process of the muscle or not He 
did not dissect out the muscle as he wanted to do as little injury to the 
parts as possible 

The etiology of this deformity as mentioned by Doctor Rugh is in- 
teresting It IS known that the upper extremity develops in the cervical 
region, and during foetal life descends to the position which it occupies at 
birth In Sprengel’s deformity there has been an arrest of the normal 
descent of the upper extremity The cause of its failure to descend is 
not absolutely clear, but in cases such as the one shown to-night it is 
possible that the presence of the suprascapular bone will account for it 

TREATMENT OF NON-UNION IN COMPOUND FRACTURES 

Dr Dd Forest P Willard read a paper with the above title, for which 
see page 182 

Dr John H Jopson said that non-union in gunshot fractures is, like 
suppuration, one of the reproaches of military surgery We have learned 
much as to its prevention in the course of the war The principles of 
prevention are much the same as hold true in the case of the industrial 
injuries of civilian life, and the knowledge we have gained is especially 
applicable to this class of cases Whereas in the early years of the war 
widespread excisions were done in the continuity of bones, the site of 
gunshot frac'tures, with a relatively large percentage of cases of non- 
union, it was soon clearly demonstrated that the solution of continuity 
of the periosteum in these cases was seldom complete, and the old pnn- 
ciple of removal of totally detached splinters and the preservation of 
those only partially separated was, when combined with careful cleans- 
ing in the course of debridement, followed by much superior results in 
the way of prevention of non-union Satisfactory healing at the same 
time could be obtained The introduction in modified form by Lenche 
of the old Ollier technic, by which a subperiosteal resection was per- 
formed of such portions of bone as required removal in the course of 
debridement, raising with the detached periosteum a thin layer of bone 
cells, was of distinct value in certain classes of cases in which the frac- 
turing missile had penetrated or perforated the bone, carrying with it, in 
the case of missiles of low velocity, an infection which may or may not 
have been present with missiles of other types In fractures involving 
the joints we also found it of advantage With Leriche’s special form 
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of elevator this was a simple matter In gunshot fractures, as in com- 
pound fractures of other types, the introduction of metallic plates is 
fraught with risks that constitute contraindications to its adoption as a 
safe and acceptable proceduie In a few cases of oblique fracture, as 
Blake has shown, a Parham band, or in a smaller bone a silver wire, can 
be placed around the bone ends as a temporary splint, with the expecta- 
tion of removing it later In the latter case it may “ heal in ” even when 
the superficial wound is not closed Compound fractures of large bones 
were, of course, left open until demonstrated sterilized sufficiently for 
suture, and treated in the meantime by the Carrel-Dakin technic Effi- 
cient traction and fixation are the factors, m addition to the proper 
operative handling of the wound, in the prevention of non-union The 
employment of skeletal traction has been amply demonstrated to be of 
great value in this connection We used it in the form of the tongs, 
with much satisfaction Where there has been a considerable loss of 
substance the tongs must be retained in use for a correspondingly longer 
time, to avoid buckling of the bone at the site of excision, which we 
have seen occur following their early removal The after treatment 
includes the care of the muscles and the preservation of the function of 
neighboring joints In the treatment of non-union itself, the bone graft, 
judiciously used, is, as Doctor Willaid has emphasized, the most gen- 
erally accepted, and apparently the ideal form of treatment Bad results 
have occurred by its too early use as well as by its indiscriminate applica- 
tion in the hands of partly trained surgeons Another and simpler form 
of fixation, the results of which were very satisfactory in the hands of 
Doctor Graves of the orthopedic services, was in the use of kangaroo 
tendon for fixation in operations for non-union Two sutures were used, 
the bone ends each being drilled in two places, at right angles to each 
other, and the sutures being knotted in the same fashion Satisfactory 
fixation was thus obtained even in the femur Has Doctor Willard had 
any special experience with this method^ 

Dr W Hersey Thomas stated that he favored the Chutro graft but 
that at the time of treating these cases he was using intramedullary aperi- 
osteal grafts In one particular instance a tibial transplant had been 
placed in a radius to bridge a 6 cm defect following a gunshot wound 
The case did well and one month later was transferred to another gen- 
eral hospital where his splint was inadvertently removed almost imme- 
diately after his arrival When next seen, two weeks later, the graft 
had slipped out of the lower fragment and the condition was that shown 
upon the plate In a second operation (twelve weeks after the first), the 
upper end of the graft was so firmly incorporated with the proximal 
fragment that it was difficult to tell the original graft from the proximal 
fragment itself The lower end of the graft was brought back to its 
original bed in the distal fragment but fractured while it was being 
laced in position with kangaroo tendon A second graft was then taken 
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from the tibia and one end fixed in the distal fragment The other end 
of the graft was laced to the original graft which had become incorporated 
in the proximal fragment It is now three months since the second 
operation The man has good union and can pronate and supmate 

The next case was that of an intramedullaiy bone-graft for a gun- 
shot fracture of the upper third of the humerus This man's wound had 
been healed for over a year and he had had a long course of massage and 
physiotherapy Shortly after the operation the wound became infected 
with a haemolytic streptococcus The wound was laid open at once and 
Carrel-Dakm treatment instituted Despite the infection and open treat- 
ment, this patient speedily gained a firm union and a good strong arm 
Several sinuses remained for a few months, but he has now been solidly 
healed for six months and is enjoying the most active use of his 
upper extremity 

Doctor Willard, m closing, said that regarding the use of the kan- 
garoo tendon in the femur cases, he had seen the cases of Doctor Graves 
at the Aberdeen Hospital in Scotland and they seemed to be healing re- 
markably firmly He had treated a case of malunion in which refracture 
of the femur was done in which the fragments were held by that method 
The forearm fractures were put m plaster of Pans, with a wundow for 
SIX or eight weeks The cast was then cut in two, leaving a plaster-of- 
Paris mould , then began the treatment of light massage on the forearm, 
light motion to the fingers was started immediately and further motion 
as soon as possible The mould is kept on so long as the X-ray shows 
there is need of it, perhaps for four months In a femur case in which 
the operation was done in October, the cast was not taken off until 
December Yet distinct bowing in that femur occurred In another case 
the cast was kept on for at least four months 

ABSCESS OF THE PROSTATE 

Dr Alexander Randall read a paper with the above title, for which 
see page 172 

Dr D B Pfeiffer stated that it had always seemed strange to him 
that prostatic abscess was not more frequent than is the case That 
when one examines the prostate microscopically as he had done several 
years ago in many cases, one is impressed with the number and narrow 
calibre of the glands that ramify deeply within the stioma of the pros- 
tate Often the signs of chronic inflammation with cellular infiltrate are 
found, but It IS seldom that the cellular deposit is within the lumen of 
the glands and the polymorphonuclear leucocyte is much less common 
than the round cell In other words, the microscopical evidences of 
acute inflammation and pus formation are usually lacking This corre- 
sponds with the relative infrequency of abscess as observed clinically, 
while chronic inflammation and indeed acute inflammation without ab- 
scess are commonly found It would seem that the muscular stroma 
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possesses m common with muscular structures elsewhere in the body- 
special facility in dealing with infective processes whether by rapid absorp- 
tion or by its ability to keep the ducts open by intermittent contraction 
In view of the relatively uncommon character of the condition, this 
senes reported by Doctor Randall is in reality an extensive experience 
He had recently seen a report of 30 cases of prostatic abscess by two 
French observers which were the number encountered in 10,000 consecutive 
cases of genito-urinary conditions The conclusions reached by a study 
of this series approximate very closely those stated in the paper we have 
just heard The majority of the cases were very closely related to ante- 
cedent venereal disease, but instrumentation did not play any marked 
role in exciting the attack The striking feature of these cases is the 
seventy of the local and general symptoms, and there can be no differ- 
ence of opinion as to the necessity of early incision and drainage 

Dr Leon Herman said that he was interested in the small proportion 
of cases of prostatic abscess in Doctor Randall’s series due to specific 
cause Undoubtedly, the majonty of such abscesses originate as com- 
plications of gonorrhoeal urethritis He could not agree in all respects 
with Doctor Randall’s viewpoint regarding the treatment of these cases 
The mere suspicion of pus was not m his judgment sufficient justifica- 
tion for perineal incision In the absence of systemic symptoms suffi- 
cient to warrant the diagnosis of the presence of pus, he believed the 
great majority of these cases should be treated palhatively 

If the local examination reveals the presence of abscess, however, 
these cases should be operated upon regardless of the absence of systemic 
reaction Acute retention of urine occurnng during the course of acute 
postenor gonorrhoeal urethritis is usually considered pathognomonic of 
prostatic abscesses, but to this rule there are important exceptions One 
case occurred which necessitated catheterization for a period of three 
weeks There was in this instance an enlarged and tender prostate, but 
the local findings were not characteristic and the systemic symptoms 
were very slight This individual recovered without opeiation and he 
felt sure that rupture of an abscess into the urethra did not occur 

Periurethral or periprostatic abscesses can be drained peiineally only 
after traversing an approximately normal prostate gland to reach them , 
a procedure of doubtful propriety True prostatic abscesses should, of 
course, be operated upon without delay There is, however, little justifi- 
cation in my judgment for operation in cases where the symptomatology 
and physical findings are indefinite and inconclusive 

He agreed thoroughly with Doctor Randall that these abscesses 
should be drained perineally where the necessity for evacuating them 
arises The majority of them can be ruptured intra-urethrally by the 
passage of a sound and at least 65 per cent will rupture into the urethra 
spontaneously Not only in chronic disease the aftermath of this sup- 
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posedly happy termination of the abscess but the dangei of rupture into 
the other areas is too great to justify procrastination 

He had recently seen at the Pennsylvania Hospital a patient with a 
urinary fistula of the left inguinal canal. The left testicle had been re- 
moved for tuberculosis epididymitis, following which he developed an 
abscess of the prostate This ruptured spontaneously both into the 
prostatic urethra and through the abdominal wall with the formation of 
a urethro-abdominal fistula 

Prostatic abscesses of gonorrhoeal origin have been known to terminate 
in this same manner 

Doctor Randall, m closing, said that he felt that these cases should 
be operated and operated early The important element was to save the 
patient from urethral rupture It is almost a daily experience to see 
cystoscopically the after results of bad prostatic infections with the pic- 
ture of deep sinuses leading down into the prostatic gland Conditions 
are presented which on the first view tell you that you cannot rid the 
man of infection with its attendant symptoms He thought, therefore, 
that in any case with symptoms of prostatic abscess the earlier incision 
was done the better 
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Gynoplastic Technology By Arnold Sturmoorp, M D Philadelphia, 
F A Davis Company, 1919 Octavo, cloth, pages 322 

The raison d’etre of this volume is the author’s opinion that gyno- 
plastic operations have heretofore in a large degree been based on errone- 
ous theories of pathology and unjustified clinical deductions which have 
for many years had authoritative sanction He claims that the prevailing 
principles and practices can not be defended either theoretically or prac- 
tically in view of the actual anatomical structures involved 

The chief chapters of interest are those dealing with tracheloplasty 
and with the consideration of endocervicitis, perineorrhaphy, cystocele, 
fistulas and the various forms of congemtalmalformations 

The book is profusely and adequately illustrated with schematic draw- 
ings and one is immediately struck by the author’s facility of demon- 
strating his procedures clearly In all instances he develops the etiology 
of the vanous conditions, presents the pathology and shows the reason 
why certain steps must be taken in order to eventually accomplish cer- 
tain desired results, and then elaborates the operation proposed based 
upon these considerations 

The text is readable and interesting Particular notice should be 
directed to his treatment of chronic endocervicitis 

Briefly, his method consists of an enucleation of the endocervical 
mucosa from the external to the internal os and then the accurate relining 
of the denuded cervical canal by a cylindrical cuff taken from the vaginal 
sheath The descriptive illustrations of this operation are particularly 
full and enlightening In accomplishing the second stage his technical 
method of suturing is most ingenious He condemns very correctly cer- 
vical curettage as of doubtftil efficacy He draws attention to the fact 
that success does not in a large number of cases follow the reapposition 
of the edges in lacerations of the cervix unless one appreciates the pathol- 
ogy of the coexisting infection which almost universally accompanies 
these lesions There is but little question that the correlation between 
carcinoma of the cervix and a long standing chronic catarrhal endocer- 
vicitis IS an intimate one, and too active attention cannot be drawn to this 
pre-cancerous state of irritation 

Throughout the book, m cervical work as well as in dealing with the 
perineum, the reasons why other surgeons have failed is shown most 
graphically, and one can on every page learn a practical lesson in technic 
which may seive him well 

The author’s consideration of the mechanism of the intrapelvic sup- 
port and of the pelvic fascia will well repay close attention While his- 
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torical references are given due consideration, the author mentions other 
observers and their work in order to better establish his own methods m 
like conditions, and does not attempt to describe previous operative pro- 
cedures which in his view were basically and anatomically incorrect 
The reviewer, however, does not see why, m the consideration of 
exstrophy of the bladder (on page 245) the operation of Mayo should be 
discarded in favor of that by Peters merely because of the statement that 
the higher percentage of cures obtained by Mayo may be due to his per- 
sonal operative skill ’ And one must certainly concede that the principle 
of dynamics which Mayo has so successfully employed, as suggested pre- 
viously by Coffey, of implanting the ureters 111 the rectal wall, is tech- 
nically more sound than that employed by Peters Certainly Mayo’s 
results are unique and have not been approached by any other suigeon, 
which would indicate that his method should be the one elected instead of 
being discarded, as it apparently is, by the author 

The book aviII, however, repay its reader on account of the clearness 
with which difficult questions are discussed 

James T Pilcher 
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TRAVELS OF A WIRE IN THE ABDOIVIEN 

Editor Annals or Surgery 

This record of an unique case is offered for publication in the Annals 
Mr R T , aged 40 years, entered the Broad Street Hospital, m New York, 
on June 18, 1919, stating that he had accidentally swallowed a wire something 
over five inches long, winch he had employed with a small swab for making 
some application to the posterior nares The fluoroscope employed at once 
showed the wire in the upper part of the oesophagus, the upper end on a level 
with the larynx The patient suffered very little discomfort from the pres- 
ence of the wire While preparations were being made for seizing the wire, 
another fluoroscopic examination showed that the wire had moved down to 
the stomach It rested in the long axis of the patient’s body, one end of the 
wire remaining in the oesophagus while the remainder of the wire transversed 
the stomach in its own axis 

I advised conservatism in treatment, believing that a wire which could 
make the round of the pharynx might possibly make the round of the pylorus, 
and I preferred to defer operation until some need for operative procedure 
was apparent Most of us have seen so many foreign bodies traverse the 
alimentary tract in a liarmless way that the mere presence of a wire m the 
stomach would not necessarily call for operation My assistants. Dr Sulli- 
van and Dr Hammett, argued that a wire in this particular position would be 
likely to perforate the wall of the greatei curvature of the stomach There 
really did seem to be such a danger 

The patient w'as anaesthetized and the stomach opened The wire was not 
there, although the fluoroscope clearly showed it m the oesophagus and stom- 
ach a few moments in advance of the etherization There was some specula- 
tion as to what might have become of the wire, but we felt that in the course 
of some efforts at emesis made by the patient while going under the anaes- 
thetic, the wire must have been transferred to the long axis of the stomach 
and passed through the pylorus The wound was closed and w^e planned to 
make another radiograph as soon as our operative wound had healed, not 
wishing to move the patient to the X-ray room m the interval unless untoward 
symptoms developed Nothing unusual occurred in the course of repair of 
the wound and there was no undue abdominal tenderness at any point sug- 
gestive of the presence of a wire in the free peritoneal cavity There was no 
evidence of obstruction in the bowel at any point The patient’s vital signs 
showed very little variation from normal The only point worthy of note, 
perhaps, was the fact that there seemed to be moie gas formation in the 
owe t an would be accounted for by any ordinary disturbance of digestion 
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Fig 2 — -Wire at rest upon fundus of bladder after traversing peritoneal cavity harmlessly 
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Twenty days later, the wounds having healed, the patient was taken to the 
X-ray room, and the wire was found to be outside of the stomach or bowel in 
the free pentoneal cavity as shown in Figure i Other radiographs, beside 
the one here presented, were made with bismuth in the stomach and bowel, 
but as the bismuth obscured the wire for picture purposes the radiographs are 
omitted from the present publication A series of radiographs taken during the 
next few days showed that the wire was moving downward in the peritoneal 
cavity, and two days later it came to rest in the pelvis at the point shown in 
Figure 2 At th;is point it remained without further change, and as there were 
no symptoms indicating its presence I was indined against operation, believ- 
ing that It would become encapsulated in pentoneal exudate One end of the 
wire, however, appeared to be so close to the iliac vessels that I feared the 
effect of any further movement of the wire when the patient was walking 
about Consequently a suprapubic incision was made and the wire was found 
encapsulated in peritoneal exudate upon the anterior surface of the fundus of 
the bladder The wound healed without complications I am inclined to 
believe that the wire would eventually have perforated the bladder and might 
perhaps have been removed by way of the urethra There would have been 
no lealang into the peritoneal cavity because of the amount of peritoneal 
exudate sealing in the site of the wire 

Rorert T Morris, M D , 

New York, N Y 

\ 

DOUBLE INTERVAL ECTOPIC WITH RETENTION 
OF SIX-MONTHS FOETUS 

Editor, Annals of Surgery 

Prenatal anomalies are not unusual and historical writings of abnor- 
malisms are profuse This case report is presented, not that it represents 
anything new or startling in obstetrics, but that it is unique in character 
The salient points are the patient’s predisposition for extra-uterine preg- 
nancy, in that both tubes at different periods of time were involved , the 
retention for two years and three months of a known six months’ foetus 
that incapacitated the patient, the prejudice against operative interfer- 
ence , and the second ruptured tubal pregnancy 

Mrs G , aged, twenty-eight, was admitted to St Vincent’s Hospital 
October 2, 1919, with a symptom complex indicating double ectopic preg- 
nancy with an interim of two years and three months with the reten- 
tion of foetus 

Menstruation began at sixteen, regular, no dysmenorrhoea, duration 
six days Married at twenty-six Three months later menstruation ceased 
and was associated with nausea and vomiting, abdominal distress after 
eating, with cramps and diarrhoea This continued for five months, when 
menstruation was reestablished, represented by a continuous flow for three 
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weeks, ceased foi two \\ecks and then became regular up to Jul}, 1919, w'hen 
the phenomena de\ eloped a second pregnancy. Menstruation ceased and 
again she suffered from nausea, vomiting, and diarrhoea On the even- 
ing of October ist, aftei eating a pear, abdominal distress and pain were 
severe and continuous and w'cre associated with vomiting and diarrhoea 
The patient, pale and anaemic with thready pulse, \vas nearly exsanguinated 

Physical examination shows a tender abdomen with rigid muscles 
Much pain m right lower quadrant Lower left quadrant, a large irregu- 
lar mass nodular and of two prominent portions easily determined by 
sight and palpation The patient ivas cognirant of this mass m Febru- 
ary, 1917, and noticed its growth tjll July, 1917, when she had her first 
severe attack of pain, cramps, vomiting, and diarrhoea, since w’hich time 
it has remained stationary 

The diagnosis of ruptured extra-utenne ijregnancy w'as confirmed at 
operation On opening abdomen, cavity was filled with blood and a 
ruptured right tubal ectopic was evident Right salpingectomy w^as per- 
formed and attention directed to enucleation of the foetus m the left 
quadrant The sigmoid had completely enveloped its superior and an- 
terior borders, while below it filled the pelvis and was firmly attached to 
the pelvic colon which showed evidence of compression Left salpingo- 
oophorectomy was performed with removal of foetus enclosed m sac 
intact The patient made an uneventful recovery and was discharged 
from hospital October 30, 1919 

William H Fisher, M D , 
Toledo, Ohio 
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Fig I — Six months foetus removed after two years and three months retention m abdomen d, head 
thorax, C, legs and thigh , D cord with remnants of sac, E placenta 




“The GreatTeacher of Surgery — PRACTICE” 


I F your technique is good make it 
stiU better , if you lack confidence 


JL stillbetter, if you lack confidence 
VVj ' ^0^ certain operations, acqmre it by 

actual, intensive pracbce and ade- 
^ I quate repebtion This opportunity 

offered by the 

\ LABORATORY of 

< %_ , (jiiDnirAi 


Posterior Gastro Enterostomy 


SURGICAL 

TECHNIQUE 


through its so hour post-graduate course 
in general surgery Here the student performs the actual operations himself-^on the stomach, intestines, gall- 
bladder, kidney and ureter, th3n‘oid, hernia, etc — under competent instruction with strict attention paid to 
anaesthesia, table toilet, etc A review of surgical anatomy is embraced in the course 

Now established s years, with a record of hundreds of satisfied students The work embodies the best 
technique of the time, together with many original improvements Course completed in seven days (So hours), 
thereby saving time and money for the doctor 

Special arrangements may be made for courses in orthopedics, 
eye, ear, nose and throat, x ray, surgical anatomy, etc 

For descriptive literature, terms, etc , address 

DR. EMMET A. PRINTY, Director, 7629 Jeffery Avenue, Chicago, 111. 


FACULTY 

Dr Clifford C Robinson Dr Emmet A Printy 
Dr Philip H Kreuscher Dr Edmund Andrews 
Dr Kellogg Speed Dr George J Musgrave 


CONSULTING FACULTY 
Dr E Wyllys Andrews Dr D N Eisendrath 

Dr Carl Wagner Dr A A Strauss 

Dr William E Morgan Dr Arthur E Wilhs 


LISTER I N E 

A Non-Poisonous, Unirritating, Antiseptic Solution 

Agieeable and satisfactory alike to the Physician, Surgeon, Nurse and Patient 
Listenne has a wide fieM of usefulness, and its unvarying quality assures like 
results under Mce conditions 

As a wash and dressing for wounds. 

As a deodorizing, antiseptic lotion. 

As a gargle, spray or douche. 

As a mouth-wash-dentifrice. 

Operative or aeci dental wounds heal lapidly under a Listenne dressing, as its 
action does not interfere with the natural reparative processes 

The freedom of Listenne from possibility of poisonous effect is a distinct advantage, 
and especially so when the preparation is prescribed for employment in the home 


LAMBERT PHARMACAL COMPANY 

ST. LOUIS, MO., U. S A. 
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A SIMPLIFIED OFFICE TREATMENT 

FOE 

SYPHILIS 

WITH 

ARSENOVEN S. S. 

(DIMETHYLARSENIN 16 4 GRS , MERCURY BINIOD 1/10 GR. SOD lOD GR 5 

A combination of arsenic and mercuiy for office use, offering 
maximum efficiency, safety and convenience 

Given INTRAVENOUSLY with a 5 cc All-Glass Syringe and 
a 24 gauge needle 

LITERATURE ON REQUEST 

BOXES OF SIX 5 cc AMPULES, $5 00 

THE S. S. PRODUCTS CO. 


826 WALNUT STREET 


PHILADELPHIA, PA 
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THE BATTLE CREEK SANITARIUM AND HOSPITAL— Established 1866 


Medical 

Neurological 


Surgical 

Obstetrical 


Orthopedic 

Reconstructive 


Educational Departments 

Training School for Nurses Normal School of Physical Education School of Home Economics and Dietetics 
Students received on favorable terms Registered trained nurses, dietitians and physical directors supplied 


THE 


Descriptive liierature mailed free upon request 

battle creek SANITARIUM 

Box 234, BATTLE CREEK, MICHIGAN 
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r NEUROTIC ELENENT IN OBSTETRICS 

IS aa obvious indicatiorv ■for seJafivcs but owir\^ to tKc unstable 
nervous condition, of the, average parturient patient a safe sedative as 


/DANIEL’S CONCENTRATEO^TIMCTURE'\ 

VOP PASSIFL-ORA IMCARMATTA J 

should alwaua be cKoserx . 

In your ob&tetric worit you will find PASADYNE* (Daniel^ +0 be a 
safe oeda+ive and one whose -Ihcrapcu+ic cfficicnct; ^ou may rely 
upon WjtK it you will secure real* for •**Ke woman and conserve her 
nervous energy 

IT HAS NO CONCERN WITH THE HARRISON ACT 

S/V 1 PLE 5 AND LITERATURE SUPPUED TO PHVfllCIAMfi PAVING EXPRESS CHARGES 

LaboraTori) of cJOHN B DANIEL, Inc , Atlanta, Georgia 


RADIUM 


SALTS (purity as specified) 

NEEDLES (invaluable in certain malignant conditions) 
UNIVERSAL APPLICATORS (gold, silver, etc Shape tubular) 
FLAT APPLICATORS (size and Radium content as desired) 

EMANATION APPARATUS INSTALLATIONS 


Complete clinical data in respect to dosage, technic, etc Immediate deliveries to U S Bureau 
of Standards for measurement Full particulars on request 

THE W, L. CUMMINGS CHEMICAL CO. 

WORKS AND LABORATORIES LANSDOWNE PHILADELPHIA 
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ELECTRIC^LLYLIGHTEDINSTRUMENTS _ 

T wenty years m the manufacture of electricallj lighted surgical instruments, 
if it has not brought perfection in instrument construction, at least has kept 
the Electro Surgical Instrument Company abreast of the advances made by lead- 
ing specialists of the Medical and Surgical Profession 

So it IS that mstruments stamped “E S I Co ’ speak of the accomplishments 
of the noted men whose suggestions are embodied in their construction and a ser- 
vice of mamtenance possible only m mstruments of our manufacture 

Users of mstruments stamped “E S I Co ” are certain sharers in this service 
Illustrated Catalogue Sent Upon Request 
Origination Begets Imitation Be Sure of Our Exact Name 

^ Electro Surgical Instrument Company 

^ ROCHESTER, N. Y. 


Radium Service 


By the Physicians’ Radium 
Association of Chicago (Inc.) 


Established to make Radium more available liy| IT^r^f I7 QTATpQ 
for approved therapeutic purposes in the iyi-lU U L^tld O 1 1 

Has the large and complete equipment needed to meet the special requirements of 
any case in which Radium Therapy is indicated Radium furnished to responsible 
physicians, or treatments given here, if preferred Moderate rental fees charged 

Board of Directors c r n ^ . i ,, 

WILLIAM L BAUM, M D particulars address 

PHYSICIANS’ RADIUM ASSOCIATION 

ALBERT WOELFEL M D 1110 Tower Building, Chicago Managing Director Albert Woelfel, M D 
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Eastman Dupli-Tized X-Ray Films 

''T~'HIS negative, showing the frontal sinus, was made on a Duph- 
Tized Film with double intensifying screens m 6 seconds, 
with a 10-milhampere tube at 20 inches, and a 5-inch gap 

Double screens enable you to increase the speed of manipulation 
and at the same time, reduce the effect of scattered radiation 

Ask your deala' for Eastmaji Duph-Tized X-Ray Films 


EASTMAN KODAK CO., Rochester, N. Y. 
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Electric Sterilizer With Four New Features 



Push down on the cool lever — 
this opens the cover and lifts the instrument 
tray out of the boiling water There are no 
more finger burns from steam and hot water. 

The Castle Automatic switch (patented) 
shuts off the current just before all the water 
IS evaporated, so that you cannot overheat 
the Sterilizer or burn up your instruments 

Cost of ooeration is reduced to a minimum by a three heat 
control The switch that controls the heat is right on the end 
of the Sterilizer and has a dial that indicates which heat is 
turned on 

Faucet is provided to draw off the water and make it unneces 
sary to disconnect the Sterilizer every time it is emptied 

Castle Rochester Sterilizers are sold b> theleaauig 
Surgical Instrument dealers Information can be 
secured from your dealer or direct from us 

Wilmot Castle Co. 

115 University Ave , Rochester, N Y , U S A 

Makers of the largest Itne of StertUters for phystCfonst 
laboratories hospitals and dentists 


Th© Peculiar Advantag© 

of the 

Marvel ‘^Whirling Spray’’ Syringe 

IS that The Marvel, by its centrif- 
ugal action dilates and flushes 

the vaginal passage with a volume 
of whirling fluid, which smooths out 
the folds and permits the injection 
to come in contact with 
Its entire surface 





Prominent physicians and gynecologists 
ever}rwhere recommend the MARVEL 
Syringe in cases of Leucorrhea, Vagini- 
tis, and other Vaginal Diseases It 
always gives satisfaction 

The Marvel Company was awarded the Gold Medal, 
Diploma and CerbBcate of Approhaboa by the 
Societe D’Hygiene de France, at Pans, Oct. 9, 1902 

All Druggtsls and Deal^s tn Surgical Instruments sell tl For 
literature, address 



MARVEL COMPANY, 25 W. 45th St., New York 
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A Pronouncing 
Dictionary 
of the English 
Language 

New Edition 690 Pages 
577 Illustrations 
Size 5^x8}4 Inches 

Bound in full flexible leather, 
round comers, red edges 

Price $2.50 


The book contains a vocabulary of 48,000 words, embracing the common 
words in general use, besides numerous techmcal terms in the arts and sciences 
Irre^ar and foreign plurals and particles are given 
The correct pronunciation is clearly indicated, and when a word has 
different pronunciations they are given and the preferences of different lexicog- 
raphers are shown 

The definitions are models of clearness and accuracy 
Synonymous words are treated in a practical manner 
The supplementary matter compnses lists of Greek and Latin Proper 
Names, Scripture Proper Names, Ancient and Modem Geographical Names, 
Chnstian Names of Men and Women with the sigmfication of each. Names of 
Distinguished Men of Modem Tunes, Abbreviations and Signs used in Printing, 
Words, Phrases, and Quotations from Foreign Languages, Musical Terms, 
Principal Deities, Heroes, etc , and Tables of Weights and Measures 

FREE EXAMINATION COUPON 

ANNALS OF SURGERY 

227 South Sixth Street, Department A 
PHILADELPHIA, PA 

You may send me LIPPINCOTT’S BUSINESS AND OFFICE DICTIONARY I will either 
remail the book to you within five days after its receipt, or send you $2 50 in full payment 
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REST ASSURED 

When the physician employs 
Antiphlogistme as the local ad- 
juvant in treating pneumonia, 
he assists the patient to exact- 
ly what he absolutely requires 

—EASE and REST. 


r. mm 


by inducing SLEEP gives to 
nature that assistance which 
is often sufficient to carry the 
patient safely and comfortably 
over the crisis. 


If you have not already received 
“ The Pneumonic Lung* Booklet, 
send for one today 


THE DENVER CHEMICAL MFC CO. 

NEW YORK 



CLEAN TEETH-FIRMS GUMS 
HEALTH ^ 

The chief cause of disease 
IS infection The mam 
source of infection 
IS the teeth 
To prevent 
infection 


.lap 



Retail, 30ctE a tube 
bolesale, $2 50 a doz 


rnc aNtidolor Mrc co 

■! Mam St bpriiigMlIt ^ V 

SEND LARGE TUBE FREE 


Name 
Address 



Sa9^fE40% 
liiWTKES 


3500 Miles 
Guarantee 

Your Dollars Buy More 
Miles II You Buy Our 
Surplus Tires By Mail 

TosiiWelt; SaVes 40% 
Off Standard "Price List 

Manufacturers of Standard Tires 
sell us their surplus or overproduc- 
tion in large lots, at umnensely re 
duced prices, for spot cash When 
overstocked it is cheaper for manii 
faclurers to sell their high-quality 
tires, even at a sweeping reduction, 
than to temporarily shut donn their 
plants and disrupt their organization 

That IS why we can tavt you i0% and guarantee these tires 
to you for 3600 miles 

They were originally built and guaranteed by the foctories 
for 4000 and 6000 miles, and there is absolutely no reason 
why you should not get 4000 or 6000 miles and more out 
of them — became that i what they're built for 

Noa- 

Plnin Skid Tubes* Size Plain Skid lubes* 
34x4 «20 00 $21 00 $4 66 
86x4 21 05 23 05 5 20 



28x3 

$9 

46 

$10 

40 

$2 

66 


9 

60 

10 

70 

2 

60 

32x3 

n 

60 

12 

45 

3 

10 

30x8^ 

12 

SO 

13 

86 

3 

26 

Slx3H 

IS 

10 

14 

40 

8 

30 

32x3 H 

14 

SO 

16 

20 

3 

40 

84xSH 

16 

10 

10 

70 

4 

16 

81x4 

18 

30 

20 

75 

4 

26 

32x4 

18 

70 

21 

10 

4 

36 

33x4 

19 

65 

21 

45 

4 

46 


Size Plain 
34x4 $20 00 
86x4 21 05 

38x4 23 60 

S4x4H 20 80 
35x4H 28 20 
30x4}^ 28 00 
37x4 32 05 

35x5 SO 00 
80x5 83 65 

37x6 82 70 


86 76 7 66 
85 85 7 16 


*AI1 tubes are firsts — guaranteed one year against defects 

We ship COD, subject to inspection When ordenng 
state what size and style you want — Plain, Non-Skid, 
Clincher, Q D or S S S% diecouni for caih with order 
Price* lubjecl io change without notice ORDER NOfV 

Philadelphia Motor Tire Co. 

Dept. H, 258 N. Broad Street, Philadelphia, Pa. 
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VALLEY FORGE 

IN 1777 

A CHRONICLE OF 
AMERICAN HEROISM 

Wilh Map and Nearly One Hundred Illustrations 

Compiled by 

Frank H Taylor 

Under the Authority of 

THE VALLEY FORGE PARK COMMISSION 

Presents a beautifull> illustrated patriotic and thrilling 
pen picture of the gr^at world drama of the American 
Revolution 

The pitiful narrative of this camp of starving almost naked 
heroes constitutes one of the most thrilling and pathetic 
chapters in the historv of the republic Gifted pens through 
man> generations have rendered its details familiar to the 
public It has remained for Mr Taylor to set forth the 
moving and dramatic story in concise and consecutive his 
toncal form so that its pregnant and patnotic lessons ma> 
inspire generations yet to come 

Not a ]ot of ascertained fact has escaped him, yet the 
record is as meagre as it is saddening Where all were freez- 
ing and starving none nas inclined to make close record of 
daily suffering Even the thousands who died at the Valle> 
Forge camp went to nameless graves — The North Antcrtcan 


My Dear Mr Taylor — 

I have read your book entitled Valley Forge with very 
much interest and profit and hope that a copy of it will find 
its way into everv library and patriotic American household 
You have done a good work in preserving this reliable 
account the most trying time of our Forefathers that 
occurred during the war of the Revolution The stor> is 
well told and the illustrations arc excellent all of which I 
have found intensely interesting and educational 
Wishing you abundant success 

HENRY R HEATH 


Dear Mr Taylor — 

I have read your Valley Forge A Chronicle of American 
Heroism with interest and take pleasure in congratulating 
you on the thoroughness of your researches No work has 
been printed that contains so much data about the Encamp 
ment and I sincerel> hope that a very wide circulation ma> 
be attained particularly in the schools of the countrj The 
Explanatory Notes comprise the most rehable data extant 
and the numerous illustrations scattered through the text 
w ill enable the reader to appreciate more fully the history of 
the Valley Forge Camp 

JOHN W JORDAN LL D Libranan 
Historical Society of Pennsylvania 


Vallcy Forge — A Chronicle or Amei ican Heroism By 
Frank H Tay lor 

This attractive monograph has been issued under the direc 
tion of The Valley Forge Park Commission of Pennsylvania 
The illustrations comprise portraits of the commanders of 
the Brigades and Divisions with their headquarters who 
were with Washington at the encampment and an excellent 
map with the location of the various camps is appended The 
Explanatory Notes comprise the most reliable data extant 
some of It published for the first time Ihe compilermustbe 
congratulated on the thoroughness of his researches among 
the documents of those who were participants in or witnesses 
of the events that transpired at Valley Forge 

— Book News — Wanamaker 


SENT POSTPAID UPON RECEIPT OF PRICE 
Paper binding $i qq 

Ornamental cloth boxed suitable for gift purposes $2 00 


WALTER S SLACK 

242 CKeslnut Street 

PHILADELPHIA PENNA 
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ANTISEPTIC 
LOCAL ANAESTHETIC 

with Cocain 
or with Novocain 

THE BEST IN THE WORLD 


Is a Sterile Isotonic Solu- 
tion Bacteria cannot live 
in it, consequently needs 
no boiling, although 
Waite’s can be boiled with 
impunity It has been 
used m over a billion cases 
of Surgery, Major, Mmor, 
by Infiltration and Nerve 
Blocking 



The Antidolor Manufacturing Co. 

A Main St , Sprlngville, N Y 


DR. BARNES SANITARIUM 

STAMFORD, CONN. 

A Pnrate Sanitarium for Mental andNerroDB 
Diiearei Also, Cases of General Inralidum 
Separate Department for Cases of Inebriety 

The buildmgs are modern, situated in epacious and attractivs 
grounds commanding superb views of Long Island Sound and 
turroundmg hill country The accommodations table, at 
tendance, nursing and all appointments are first class in every 
respect The purpose of the Institution Is to give proper 
medical care and the special attention needed in each individ- 
ual case 50 minutes from Grand Central Station 

For terms and illustrated booklet, address 

F. H. BARNES, M D., Med. Supt. 

Telephone 1867 


OPERATIVE TECHNIQUE, DIAGNOSIS 

The latest conclusions of LEADING SUR- 
GEONS on all SURGICAL SUBJECTS mil be 
at your finger tips if you use our 

SURGICAL CARD INDEX 

to current literature 
ISSUED MONTHLY 
Special Indeves issued for Gynecology, Obstetrics, 
Orthopedics, Genito-unnary and other subjects 
For full information address 

THE INDEXERS 

JULIA E ELLIOTT Director 

5526 South Park Avenue CHICAGO 





’s Meat-Juice 

t In Hospital and Private Practice and in 
their own persons when ill, Physicians 
have demonstrated the Power of Valen- 
r tine’s Meat- Juice to Sustain and 
-i Strengthen the Weakened Vital* Forces 
when the DigesUve Organs are Impaired. 

Dr. Julian Calleja, Pres, Royal Academy ofMedr- 
tcine of Madrid, Spain “It is with the neatest sat- 
isfaction that I inform you I consider valentine’s 
Preparation of Meat-Juice to be of a very superior 
order for invigorating the nervous system, for which I 
use it myself and prescribe it to my patients ” 

John Tanner, M. D., LL. D., Senior Physician 
Famngdon General Dispensary for Dtseasesof Women 
and Children, London, England: “In'cases of Flood- 
ing or Hemorrhage of any kind. Fevers, low'forms of 
Pneumonia, Extreme Exhaustion when the stomach is- 
too irritable to retain any ordinary preparation, then 
Valentine’s Meat-Juici will be found to be a perfect 
G<^-send ” 

For Sal« l>7 Ameriesa and Eoropoaa Cbemitta »ad Droniots. 

VALENTINE’S MEAT-JUICE CO.. 

RICHMOND. VIRGINIA, U. S. A. 

A.IT.7 . 






The Winkley Artificial Limb Co. 

Largest Manufactory of Artificial Legs in the "World 
Inventors and Manufacturers of the 
LATEST- IMPROVED 

patent adjustable . , 

, . DOUBLE SLIP SOCKET 

V 

Artificial Leg' 


Warranted not to Chafe the Stump 

PERFECT FIT GUARANTEED 

Without leaving home 

Thousands of our Slip Socket Legs now bemg u om , 

‘ United States Government Manufacturer! 

, HWSend'for Illustrated Catalogue 

MIIMNEAPOLIS, MINN., U. S. 


Tbit cat 
•howi IbK tor^ 

Ampatittlon 

lir Incbf* 
below tb* 
knee, wUlt 
iastde cockek 
thrown 
ofUi propoi' 

poiliio&la 

order tc 
show Its 
conetmctlon 


The Natural Coagulant of 

^ Throinbopla*tin Solution (Ahnour) is a specific hemostatic 
MaP t and IS made from the bram substance of Kosher killed cattle 

This brain tissue of cattle killed according to Mosaic law is 
_ ^ ^ r ’ ' ' le Armour process this "principle” which 

s extracted and supplied to the medical 
proiession in standardized and sterilized form ' 

1 Throraboplaibn Solution (Armour) is useful in the treatment 
of hemorrhage especially that from oozing surface, scar tissue 
, and the nose and throat \ ^ 

25 c c vials, in dated packages 

Pituitary Liquid (Armour) is the most trustworthy solution 
~ of the Postenor Pituitary Substance It is free from pre- 
^ serv'atives and is standardized phjsiologically by the P.oth 
method 34 c c a*''’ Ire i — >0 ’V- 



L Thyroids 


specify i 


Weoffer-^''^ t freparaltons iii feyadtr toilets All 

drunic ■ vacuum ovens at a loili temperature This 

’ insures value 


LABORATORY 


iraODUCta 


Ctrcalars on request 


ARMOUR;^COMPANY 


CHICAGO 


4 U. S. WARS AND MARKS has RE-MEMBERED them 


The estab- 
lishment o f 
A A Marks 
IS the oldest 
in the world 
devoted ex- 
clusively to 
the manufac- 
ture of Arti- 
ficial Limbs 
It has pro- 
duced more 
compl e te 
artificial legs 
and arms 
than any 
other concern 






It has made 
limbs for sol- 
diers of four 
U S wars, 
as follows 

Mexican War, 
1847, 

Civil Wat , 
1861-1866, 

Spanish War, 
1898, 

and the 
World War, 
1917-1918 


Mr Smith — Can you remember me ? Mr Marks — Yes, step in this room 


The establishment stands today at the head of the profession m improvements, magnitude of 
work, excellence of products and good faith 

Send for Manual of Artificial Limbs The book contains 384 pages illustrated by 674 cuts and a thousand 
testimonials Instructions are given how to take measurements and obtain artifieial limbs without leaving home 


A. A. MARKS , BROADWAY NEW YORK, U. S. A. 





<1 The WALKEASY 

^ AB-TIFICIAL 

1 Our Art Catalog contains valuable informa- 
( tion on Care and Treatment of Stump Prepara- 

\ tory to applying an Art Limb How Soon to 
IL Apply Art Limbs for Children Directions 
for Self-Measurement, etc , etc 

George R Fuller Co , Rochester, N. Y 

UrmicliCB) UiiffAlO) 'BontoM, l*UUa^c\phlu 


DONT LET YOUR TEETH 
GROW OLD ^ 

Perfectly clean teeth 
will never decay 
To clean, polish 


and preserve 
the enamel 




sipf 


but Healer and 
Pre%cnit\e of di8 
eases of the moutb 
^ Retail, 30 cts a tube 

AVholesale, $2 50 a doz 

^ THE ANTIDOLOR MFC CO 
tytamSt Spriiigiiilc K Y 

SEND LARGE TUBE FREE 


Name 
Address 


B. B. CULTURE 

The employment of a lactic 
culture as a biological antiseptic 
in local pus cavities is a meas- 
ure w^hich is rapidly gaming 
favor The treatment is a logi- 
cal one and the results are 
frequently surprisingly rapid 

B. B. CULTURE is espe- 
cially suited for external use, 
and it will be a pleasure to 
furnish samples for clinical trial 

B. B. CULTURE LABORATORY, Inc. 

YONKERS, NEW YORK 
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Preoperative ANEMIAS Postoperative 

The necessity for a rapid, certain means of 
increasing Blood Count and Hemoglobin 
and shortening Coagulation Time is filled by 

LOESER’S INTRAVENOUS SOLUTION OF IRON AND ARSENIC 

Each ampoule, See contains 64 milligrams (1 gram) of Iron Cacodylate 
6 ampoules per boK S3 00 

New York Intravenous Laboratory 

110 East 23rd Street 
NEW YORK 

Producing ethical intravenous solutions for the medical profession exclusively 


INDEX TO ADVERTISERS 

{Conttnued on page 6) 
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“COUNCIL PASSED” 

ABBOTT’S DICHLORAMINE-T 

Special literature on request 

ABBOTT’S CHLORCOSANE 

Oil Solvent for Dichloramine-T 

ABBOTT’S CHLORAZENE 

Send for Sample and Booklet 

ABBOTT’S CHLORAZENE GAUZE 

Send for a sample 

ABBOTT’S PARRESINE 

Booklet “The Treatment of Burns’’ free on request 

ABBOTT’S PARRESINED LACE-MESH DRESSING 

Sample on request 

ABBOTT’S HALAZONE 

Dakin’s tablet for water purification 

ABBOTT’S BARBITAL 

Introduced as Veronal Booklet on request 

ABBOTT’S PROCAINE (A-P) 

Send for Booklet 

ABBOTT’S CINCHOPHEN 

Special Booklet on Request 

ABBOTT’S DIGIPOTEN 

A De Luxe Digitalis Preparation 

ABBOTT’S GALACTENZYME 

Containing Bacillus Bulgaricus 

ABBOTT’S BIOLOGICS 

Booklet on request 

WRITE FOR COA-IPLETE PRICE LIST— Also for Bulk Prices 
and Literature When prescribing specify Abbott’s Let us stock 
your druggist for your convenience in prescribing Send us his name 

THE ABBOTT LABORATORIES 

Dept. 102, CHICAGO, ILL. 

New York, Seattle San Francisco Los Angeles 

31 E 17th St 225 Central Bldg 371 Phelan Bldg 631 I W Heilman Bldg 

Toronto Bombay 









lemical Corporation 


Announces 


An ample supply of Radium salts of highest purity only, for use in surgery 
and gj'necology 

Instiuction in the physics and theiapeutics of Radium 

Impioved applicators, scieens and other special equipment made with 
alloys of oui own development for the medical employment of Radium 

Apparatus foi purification and concentiation of Radium Emanation 


The Radium Bank 


Instituted for the sale oi lental of Radium produced by the Radio 
Chemical Corporation to qualified physicians and hospitals 

Immediate delivery upon basis of measurement by U S Bureau of Standards 
and under oui own guarantee covering punty and Radium element content 

Complete information upon application 


55 Liberty Street, New York Telephone, Rector 2207 

Mines Colorado, Utah Plants and Laboratories Orange, N J 
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Physicians 

Demand 

reasons for a lack of uniform- 
ity in results with organo- 
therapy. 

This critical attitude 
explains the enthusiasm with 
which our line has been 
received. 

Vigilance in gland selec- 
tion, avoidance of bacterial 
decomposition, rigid inspec- 
tion and the employment of 
trained, technical ' workers 
give you assurance of de- 
pendable therapeutic agents. 


By the use of absolutely fresh 
material and original methods 
of preservation and sterilization 
we are able to achieve invari- 
able sterility and uniform tensile 
strength in your surgical sutures. 


Get our complete catalogue of 
dependable animal derivatives 
and a copy of our publication, 
"The Autacoid and Suture ’’ 


I HOLLISTER-WILSON UlORATORIESlI 
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Hawley’s Adjustable Spring-and-Screw Extension $7.50 

Used m connection with Leg Splints of the Thomas type and with Sinclair's 
Skid Eliminates the use of weights Maintains definite degrees 
of extension Allows the selection of any desired degree of pull 
f $ The compensaitng spring is contained within the adjusting screw 
a $ Each line of graduation indicates a pull of five pounds 


Sinclair’s Skid or Foot Plate , 

Attachable to Thomas Leg Splint 


for eversion or inversion 


$ 1.00 

$400 


Thomas’s Extension Leg Splint, UNITED STATES ARMY STANDARD Ho 703 . 

Made in two sizes of rings, 25 and 28 inches inside circumference Serves 
either side 

Thomas’sExtensionLegSplint,with stitched leather padding $7 00 


Robert Jones’s Leg Splint, modification of Thomas’s . . . $8.50 

Adjustable for right or left side Can be taken apart at middle Leather 
padding 



Pratt-Lowman Self-Retaining Retractors pair $8.00 

Used in pairs Made in two sizes Larger size for femur Smaller size for 
tibia and humerus Invaluable in the open method of repairing fractures, 
especially in conjunction with the Albee Motor Saw method 

Reprint of original article sent on application 


MANUFACTURED BY 

HARVEY R, PIERCE COMPANY 

T801 Chestnut Street The Modem Surgical Iralnirntnl Sloies PHILADELPHIA 

PITTSBURGH SALES OFFICE 3030 3031, 3032 3033 JENKINS ARCADE* 
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A Scientific Staff 

composed of physicians and physiological, bio- 
logical, pharmaceutical and analytical chemists, 
has been created by these laboratories. Each man 
is a specialist in his own particular field and many 
of them are scientists of distinction. We believe 
that the personnel of this staflF is unexcelled by 
that of any manufacturing pharmaceutical house. 

We oflFer the professional services of these gentle- 
men to medical men. Any questions along the 
lines of their endeavor will be gladly answered. 

In addition to the research work, which is being 
carried on in various branches of science, our staflF 
is abundantly able to give physicians practical 
suggestions m all that relates to lues and its 
treatment. 

Correspondence with physicians is invited and 
will be welcome as we are anxious to demonstrate 
our desire to cooperate with them in every 
possible way. 

H. A. METZ LABORATORIES, Inc. 

122 Hudson Street - - - - New York 
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(PPARATUS 


THE CONNELL SUCTION INSUFFLATION APPARATUS 

“ Built for Service — Not on Price” 


With Case or Hospital Stand, $185.00 



The CONNELL SUCTION INSUFFLATION 
APPARATUS embodies all the essential require- 
ments for suction and for intratracheal, mtra- 
pharyngeal and closed ether vapor Anaesthesia 
complete in one machine 

It will deliver the required eighteen liters per 
minute of air for such work (more if needed) 

Vaporizes ether by drop method through 
sight feed 

Delivery of ether and air controlled inde- 
pendently 

Ask your dealer for demonstration or write ns for 
further particulars 


SCIENTIFIC APPARATUS COMPANY 

162 West 34th Street NEW YORK CITY 





Bard-Parker Knife it’s 

This knife IS designed to eliminate the nuisance and 
uncertainty of resharpening, by means of renewable 
blades, which have the sharpest catting edge attainable 



Size 


Blades Nos 20, 21 and 22 Fit Handle No 4 

iHfiiii 



Size 


Blades Nos 10 and 11 Fit Handle No 3 


Handle, any size each $1 00 

Blades “ “ (6 of size in package) per doz 1 50 

Cases, for 6 to 30 Blades and 1 to 2 Handles each 1 25 

ASK YOUR DEALER 

BARD-PARKER CO, Inc, 37 E. 28th St, New YorkICity 


Influenza 

Prevention and Treatment 

Mixed bacterial vaccines for the prevention 
and treatment of common colds and influenza were 
first produced commercially in the United States by the 
Mulford Laboratories, in 1910 Since its intioduction, 
the formula of Mnlford Influenza Serobac- 
terin Mixed has been maintained unchanged 

During the influenza epidemic 
of 1918, additional strains obtained 
from virulent cases indifferent 

parts of the country were added ~ “ ^ 

These strains include v' j',, ^ - » 

Influenza Bacillus (Pfeiffer) , ' f [ ^ 

Streptococcus (hemolyticand nridans) > j < 

Staphylococcus (aureus and albus) ' . I" ! 

Pneumococcus (types I, II, III, IV) - 

Micrococcus catarrhaiis | ; ;; '' 

Bacillus Fnedlander ' i " _ / \ ^ 

The experience of physicians ^ . 

who used Mulford Influenza , ‘ * ,! 

Seiobacterin Mixed m Indus- ‘ j , 

trial institutions and private prac- ' ’ f J ' 

tice confirmed their belief in its L-.L- - LIl, . 

efficiency, both as a prophylacbc Section ot Incubator tor grow Ing bactcrli. 

and therapeutic agent 


Section of Incubator for grow Ing bacterli. 


Influenza Serobacterin 
Mixed 

IS supplied as follows 


M 109-0— 4-syringe 
M 109-9— 5-mils 
M 109-4— 20-niils 


1 immunization 

2 immunizations 
8 immunizations 


aS immunity is only relative, there is an advontoCe in four 
/'% injections, beftinninji with a small initial dose, profircss- 
ively increased, thus affording a more complete and lasting 
immunity. 

Always speafy ''Mulford" on your oraers and prescriptions 

H, K. Mulford Company 

mjUKlIjlM Manufacturing and Biological Chemists 

Philadelphia, U. S. A. 
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Under the Hood 

are found the vitals of the automobile 
— dependent on them are the useful- 
ness and long life of the car 
So It IS within the cabinet of the x-ray 
transformer — containing the vitals 
which cannot be dependent on artistic 
design and finish of cabinet to perform 
their functions 

The true worth of these machines is 
proved only in the long run 
Victor X-Ray Apparatus is bought on 
the record of past performances While 
we are maintaining this treasured pres- 
tige the customer obviously benefits 

VICTOR ELECTRIC CORPORATION 


CAMBRIDGE 
66 Broadway 


CHICAGO 
Jackson Bird and RoBey 


HEW YORK 
131 E 23d St 


Salts Offices attd Service ^lalionstn all prttictpal cities 
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Apothesine 
“ Surgery 

A PROMINENT Chicago surgeon repoiis that he 
has used Apothesine extensively as a local anes- 
thetic in suigery, including opeiations foi the lemoval 
of inguinal glands, lesection of rib and draining of 
lung abscess, circumcision, inguinal and femoial 
heinia, carcinoma of the face, synovial cyst on the 
back of the wiist, ligation of thyioid vessels, gastio- 
entei ostomy, a veiy extensive thyioidectomy, and 
lemoval of tumor of the bieast 

This surgeon declares that he has employed as 
much as five ounces of a one-and-one-half-pei-cent 
solution without any noticeable toxic effects or intei- 
feience with piimaiy wound healing, also that 
Apothesine solution is not decomposed by boiling foi 
five 01 ten minutes, and that it pioduces complete 
anesthesia which peisists in the neighboihood of an 
houi 

SURGICAL TABLETS OE APOTHESINE 

Hypodermic Tablet No 22L One tablet dis^oU cd in one ounce of phj nolo, ic 
Balt solution ma\es a I'c solution of Apothesine in Adrenalin 1 100 OOO Tubes of 
10. five in a packase 

Parke, Davis & Company 


DETROIT 






Diagnostic 

X-Ray Plates 

— Are 100% faster than others 

— Serve in either direct or screen 
work 

— Develop simply in any well-bal- 
anced formula 

— Fix out clear and stain-free 

— Present results unexcelled for 
density of gradation, delineation 
and contrast 

— Save time and tubes 

Only new selected glass of superior 
quality is used in the manufacture of 
Diagnostic X-Ray Plates 

Write us for samples 

AMERICAN PHOTO CHEMICAL COMPANY 
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POSSIBLE ADVANCES IN CIVIL IMEDICINE SUGGESTED BY 
EXPERIENCES IN TREATING WAR INJURIES OF THE CHEST* 

By John Lawrence Yates, M D f 

OF Milwaukee, Wis 

The war taught anew and emphasized as it has never before been 
emphasized that successful treatment entails more than preventing an 
immediate fatality The other elements to be considered are the preser- 
vation of normal local and general function, reduction in the duration of 
disability and protection from increased liability to subsequent disease 
From this viewpoint diseases of the chest present opportunities for 
therapeutic progress and for wide service, the equal of those offered by 
the rest of the body 

Preservation of the structural and functional integrity of the pleural 
cavity is the chief objective in medical and surgical treatment of pleuro- 
pulmonary disease or injury This is to be achieved through the restitu- 
tion of mobility of the thoracic parietes, of intrapleural negative pressure 
and of pulmonary elasticity Under these conditions normal respiration 
and pulmonary ciiculation are possible, and only under these conditions 
can occur the sudden and wide compensatory variations required by the 
fluctuating activities of ordinary life 

The most important feature in both medical and surgical therapy is 
the prevention and relief of pleurisy Pleunsy is the commonest indica- 
tion for treatment, the most frequent cause of failure of mtrathoracic 
operations undertaken to relieve other diseases, and, if uncontrolled, it 
leads to serious and often to permanent impairment of parietal mobility, 
intrapleural negative pressure, and pulmonary elasticity — hence to some 
degree of incapacity 

Pleural reactions to irritation should be considered from two angles 
First, the local and general effects common to serositis, and second, the 
specific effects peculiar to pleurisy 

Seros^Us is characterized by an abundant sero-fibrinous exudate and a 
tendency to the formation of adhesions between contiguous surfaces 
Both the profuse exudate and the adhesions are natural defensive reac- 

* Read by title before the American Surgical Association, June, 1919 
t The \\ ork upon which the communication is based has been generouslj 
assisted by the Research Division, American Red Cross, under the direction of 
Dr Alexander Lambert 
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tions, both are inevitable steps in repair, and, if uncontrolled, either may 
exert unfavorable influences upon ultimate recovery An early formation 
of adhesions is desirable to bottle up an area of irritation, to enmesh 
bacteria and thus to restrict a dissemination of irritants while local and 
general resistance are being developed The earliest subsequent elimina- 
tion of these adhesions is desirable, and can be influenced by treatment 
Adhesions»are eliminated by being so gradually disrupted that the denu- 
dations produced are immediately overgrown with serosa cells Exces- 
sive disrupting force by causing too great mechanical irritation serves to 
aggravate the existing lesions Adequate force is best supplied by active 
motion which is controlled by reflex pain inhibition Fibrinous adhesions 
are formed in four to eight hours, and their organization is definite in 
three to four days The most favorable time to begin active motion is 
when the dangers of acute infection are passed, so that the possible 
liberation of bacteria through tearing adhesions may be tolerated These 
facts have been recognized in methods of treating peritonitis Willems^ 
and Delrez® have proved they are applicable to arthritis, and they hold 
equally well in pleurisy 

The effects of the serous exudate, which is always profuse, are deter- 
mined by the rapidity of absorption In the belly where absorption is so 
rapid as to amount almost to perfect drainage, there is little accumulation 
about or diffusion from the primary focus of reaction, but there is danger 
of over-intoxication In the synovial and pleural cavities accumulation 
of excess exudate is the rule because of a low rate of absorption The 
lesser dangers of immediate intoxication are more than compensated by 
disadvantages Accumulation of a fluid within a cavity means hyperten- 
sion and a corresponding anaemia, the separation of serous surfaces assures 
lessened resistance and greater diffusion Serous exudates usually con- 
tain some of the original irritant and are therefore dangerous, but even 
though they contain none, they are of themselves sufficiently irritating 
to induce a similar though less active sero-fibrinous reaction on normal 
serous surfaces to which they are diffused 

The anatomic reaction of all serous surfaces is quite identical, the serosa 
cells exhibiting remarkably high powers of resistance and regeneration Con- 
sequently, the explanation for the variations in resistance of different 
serous cavities is clear In general, the larger the cavity, the more 
adaptable its walls, the richer the blood supply of its limiting membranes, 
particularly the visceral deflection, the more rapid the absorption, and 
the higher the resistance Natural methods of defense show the peri- 
toneal cavity which spontaneously prevents the separation of serous 
surfaces has the highest resistance Clinical methods which prevent this 
separation of serous surfaces, or if separation has occurred, produce a 
reapposition of these surfaces, offer the optimum opportunities for recov- 
ery Artificial drainage, introduced so as to imitate physiologfical absorp- 
tion, IS required 
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The specific effects of pleuntic reactions upon parietal mobility, intra- 
pleural negative pressure, and pulmonary elasticity are equally positive 
indications for relief 

Pmietal Mobihty — Assuming integrity of bones, joints, and cartilages 
normal motion in the chest parietes depends upon unimpaired function of 
the muscle-nerve combinations concerned m producing inspiration 

Acute pleurisy causes a prompt inhibition of motion in the elevators 
of the ribs and in the diaphragm The diaphragm, unlike other muscles 
affected reflexly by irritation of structures with which they are associated 
functionally, becomes immobile in relaxation instead of contraction 
Intra-abdominal pressure causes the affected side to nse to an abnormally 
high level The more intense the pleurisy, the greater the degree of 
diaphragmatic paresis, the more prolonged the pleurisy, the greater the 
probability that the paresis will become paralysis Immobility of the 
diaphragm is of great value in the early defense against infection, pro- 
viding conditions favorable to the maximum blood supply and the most 
effective degree of the restriction of motion Permanent paralysis is a 
handicap contributing materially to exertion dyspnoea 

Prevention of diaphragmatic disability is one of the most urgent 
demands for the early treatment of spontaneous pleurisy and for the 
prevention of pleurisy after thoracotomy It is another indication 
for drainage 

Intrapleural Negative Pressure — ^Deviations from normal negative 
pressure cause interference with respiration and circulation Slight re- 
ductions are evidenced by dyspnoea and palpitation upon exertion Aboli- 
tion of negative pressure causes asphyxia because pulmonary inflation 
ceases A small collection of fluid suffices to produce effects because 
variations in pressure are not confined to one part or to one side of the 
chest, as Graham and BelP have shown The least harmful abnormality 
in negative pressure obtains so long as pleural surfaces are opposed 
This argues against artificial pneumothorax as a therapeutic measure and 
IS another indication for drainage where effusions are present 

Pulmonary Elasticity — If a portion of a lobe does not inflate normally, 
it affects the entire lobe by acting like a splint If the inflation of one 
lobe IS sufficiently impeded, the motion of the entire side of the chest is 
reduced The longer a lung is compressed, the more difficult reinflation 
becomes, and, should atelectasis be combined with compression, reinfla- 
tion soon becomes impossible A subjacent cortical pneumonitis is con- 
stantly provoked by an acute pleurisy Its extent and intensity vanes 
with the intensity and duration of the pleurisy This form of parenchy- 
matous inflammation is almost certain to go on to organization and be- 
comes an additional restriction to inflation It is relieved ultimately, as 
pleural adhesions are eliminated, by active motion — respiration 

Again arises the same problem, the limitation of the extent, duration, and 
intensity of the pleurisy, and the same solution presents itself — drainage 
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Up to this point an outline of the more significant pleural reactions 
has been attempted to establish principles of treatment which shall work 
m conjunction with natural processes of defense and repair Similar re- 
actions in the lung and in the parietes remain to be considered 

Pulmonary defense and repair is more important in protecting the 
pleura than m safeguarding the lung parenchyma, which is one of the 
most resistant and smoothest healing tissues in the body Fortunately, 
the conditions which give the greatest protection to the pleura have the 
same influence upon the lung Repair of tissue in general is fostered not 
so well by absolute immobilization as by the restriction of motion, which 
prevents too great traumatism and at the same time assures an adequate 
blood supply and the continuation of nerve activity The optimum point 
of restricted motion for the lung occurs with a reduction in negative 
pressures which corresponds to that produced by an immobile diaphragm 
This assertion is based upon Cloetta’s^ experiments, Middleton’s® experi- 
mental and clinical observations, and upon the natural methods of defense 
in pneumonia 

Surgical repair of incisions into lung tissue should be designed to 
assure the immediate resumption of respiration Adequate haemostasis 
and aerostasis is easily obtained Mass suturing is not permissible , layer 
repair with multiple fine stitches is required Closure of visceral pleura 
must be air tight 

It IS obvious that after thoracotomy the chest should be closed with 
the lungs inflated in order to reestablish intrapleural negative pressure 
Pulmonary inflation is best accomplished by a method of intratracheal 
hypertension attainable with nitrous oxide and oxygen pressure analgesia 

Repair of parietal wounds, including surgical incisions, centers in the 
immediate healing of parietal pleura The smoothness of this healing so 
dominates the reduction of dangers of pleunsy that sacrifices must be 
made to obtain accurate serosa to serosa approximation and without 
suture tension 

The significance of these simple details m repair Avas established by 
clinical and postmortem observations upon wounded soldiers dunng a 
service at the Ambulance de I’Ocean at Lapanne and by experimentation 
in the Laboratory of Surgical Research at the Central Medical Depart- 
ment Laboratory, A E F ® At this laboratory a group detailed by Doc- 
tor Finney devised methods for practical application of the principles 
involved These methods were then used m treating the wounded in 
advanced hospitals Dunng a period when the wounded were received 
promptly and in good condition, the immediate mortality rate, which 
included two weeks after operation, Avas four per cent This was the only 
period open to fair judgment because delays in transportation at other 
times made the average duration from injury to operation about twenty- 
four hours and increased the mortality rate ten times These experiences 
together Avith observations made since the war upon late results obtained 
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in the wounded and m civil practice indicate possibilities of progress along 
certain lines of treatment 

Early drainage in acute pleurisy and primary drainage at the time of 
thoracotomy have been discredited because of faulty methods emplo} cd 
and not because drainage under these conditions is contraindicated by its 
antagonism to physiological processes Willems and Delrez show'cd that 
joint drainage by simple arthrostomy and early active motion to furnish 
the expulsive force and to eliminate adhesions gave recovery with splen- 
did function Simple air-tight one-way drainage of the chest employing 
the increased intrathoracic pressure of inspiiation and of coughing as 
expulsive and disrupting forces is similarly effective Suction should not 
be used The proper intercostal insertion of a catheter by means of a 
trocar and cannula is hardly more serious than a thoracocentesis and pro- 
vides constant drainage with minimum irritation Bowditch first showed 
what early and repeated aspiration could accomplish in the treatment 
of pleurisy 

A catheter dram armed with a one-way flap valve, inserted when 
pleurisy is incipient, is only a continuation of Bowditch teaching This 
modification will be accepted when two facts are recognized The first 
IS that an early diagnosis of sero-fibrmous pleurisy can be made and 
fluoroscopically confirmed before it is possible to aspirate fluid with cer- 
tainty without the aid of a fluoroscope This stage corresponds to early 
acute appendicitis The second is that empyema which is a late stage of 
sero-fibrmous pleurisy is as flattering commentary upon clinical methods 
as purulent peritonitis arising from appendicitis Both are confessions 
of therapeutic failure Even after empyema has developed, catheter 
drainage should be tried first, with or without lavage with Dakin’s solu- 
tion as conditions demand This simple treatment may obviate open 
operation and will usually reduce its magnitude if it becomes indicated later 

Primary drainage after laparotomy was found to be harmful because 
the general peritoneal cavity cannot be drained and because all forms of 
drams increased instead of reducing mtraperitoneal irritation Primary 
drainage after thoracotomy has been discredited because it did not pre- 
serve intiapleural negative pressure and therefore assured pulmonary 
collapse Drainage of the pleural cavity is easy and pleural irritation 
slight if the tube is introduced so as to avoid undue contact with the 
visceral pleura Thoracotomy is invariably followed by serous effusion 
which IS so extensive as to be easily demonstrable on the second or 
third day Its dangers are so definite that many of the best surgeons 
follow Bowditch’s teaching by having their patients aspirated as a 
routine at this time The aspirations are repeated at intervals until 
fluid disappears 

All intrathoracic surgical operations can be performed under nitrous 
oxide and oxygen analgesia and the degree of inflation or deflation of 
the lung can be suited to the operative requirements This method, de- 
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velopeU by Doctor J T Gwathmey’s following up a lead given by Doctor 
Crile, IS superior in doing away with deeper narcosis required to introduce 
intratracheal or intrapharangeal tubes and utilizes the cylinder pressure 
of the gases instead of any more or less elaborate apparatus to provide 
differential pressure Above all it is safe if used with reasonable care 
The significance of diaphragmatic relaxation in protecting the repair 
in lung and pleura is not appreciated It is a natural method of defense 
and should be induced therapeutically For instance, if the phrenic nerve 
be blocked by injecting one per cent cocaine in the early steps of a 
thoracotomy, the operation is facilitated by reduced motion and the re- 
covery after operation is more certain, more rapid, and less distressing 
This paralysis lasts four to five days and then gradually disappears The 
pain incidental to pleurisy caused by malignant growths can be mate- 
rially reduced by dividing the phrenic in the neck or injecting it with 
alcohol Possibly the most important indication for inducing diaphrag- 
matic palsy IS in the treatment of pulmonary tuberculosis of the type 
now combated with artificial pneumothorax and for reasons stated above 
Individuals with diffuse pleural adhesions which make artificial pneumo- 
thorax impossible could be given the same advantage The injection of 
alcohol into the cervical trunk of the phrenic in concentrations suitable 
to the desired duration of paralysis can be done easily under local anaes- 
thesia Dogs are little embarrassed if both phrenic nerves are blocked, so 
possibly the diaphragm may be paralyzed on both sides in the tuber- 
culous with advancing bilateral lesions There is no evidence that a 
paralyzed diaphragm seriously interferes with the raising and expectora- 
tion of morbid bronchial secretions 

These principles applied to surgical methods make thoracotomy a 
safe operation because they afford a control of pleurisy and protect res- 
piration and circulation It were folly to attempt to predict the attain- 
ments of intrathoracic surgery in the immediate future, so great are 
its possibilities 

The same principles applied by internists will reduce the incidence of 
empyema, relieve much of the distress of tuberculous pleurisy, and prob- 
ably improve the results obtained in treating pulmonary tuberculosis 

An increasing recognition of the frequency of impaired diaphrag- 
matic function resulting from slight attacks of pleurisy indicates the 
greater attention which must be given to the prevention of late compli- 
cations by early active motion of the lungs as soon as curtailment of the 
acute process permits The importance of deep and free respiration be- 
comes more and more evident Preventive and therapeutic measures to 
obtain desired results are determined by thoracic physiology Much 
remains to be learned, and there is scarcely a laboratory or clinical worker 
who can avoid finding some suggestion for renewed activity if the prob- 
lem IS considered broadly 

The demand for manpower during the war caused the development 
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of methods of treatment which would return the wounded to duty m the 
least time and competent for indefinite service The demands of peace 
times are the same, though the recognition is less general There is not 
one law of tissue repair for war and another for peace Function will 
always depend upon tissue integrity If the knowledge of repair gained 
by war medicine is applied to civil practice, and with the same end in 
view, the death, distress, and disability prevented will soon exceed that 
caused by the conflict 

REFERENCES 

^Willems and dc Cacstecker Arch Med Beiges, 1919, Ixxii, 585 
’ Delrez Arch Med Beiges, 1919, Ixxii, 513 and 602 
’Graham and Bell Am, Jour Med Science, 1918, clvi, 839 
’ Cloetla Arch of Qin Chir , 1912, xcvin, 835 

“Laboratory of Surg Research, A, E F, Boston M and S Jour, 1919, clxxx, 403 



WAB WOUNDS OF THE CHEST* 


By Chas Gordon Heyd, M D 
OF New York, N Y 

PROFESSOR OP BUBGERT, NEW YORK POST^ORADUATE MEDICAL SCHOOL AND HOSPITAL 

This paper is based upon fifty-one operative cases of wounds of the 
thorax involving the chest wall, the lungs, and thoracic contents, or asso- 
ciated with injuries to the diaphragm or abdominal viscera It is limited 
to the immediate operative results obtained in a hospital working in close 
proximity to the battle line and is not concerned with the treatment or 
mortality of such cases in the hospitals on line of communication or at 
the Base The surgical material represented about 3 6 per cent of our 
entire operative experience In certain sectors the percentage of wounds 
of the thorax to other wounds varied, depending upon whether the surgi- 
cal team operated in a field ambulance, a mobile hospital, or an evacua- 
tion hospital The proportion of chest cases received was directly pro- 
portional to the proximity of the hospital to the front line and corre- 
spdndingly the greater the percentage of mortality 

In our experience the surgery of the chest embraced three distinct 
phases The first period was a policy of non-intervention and at the 
height of a push or an offensive the attitude of " laisser faire ” was em- 
ployed There were a number of reasons for this inactivity In the first 
place, the wounded ordinarily did not arrive at the hospital until some 
time after their injury and had passed the golden time for operative 
treatment, namely, four to eight hours after receiving the Injury In our 
own personal cases the average time of arrival of wounded chest cases 
was 19 7 hours, while the earliest time was four hours, and the longest 
ninety-six hours At the height of an offensive a complete chest opera- 
tion with special surgical team and equipment required so much time 
and organization that few hospitals could provide the same or allow to be 
deflected so much professional talent for such work From an army 
standpoint the time and ability of a surgical team could be more profit- 
ably employed on other and less grave injuries, so that from a distinctly 
military point of view it was wiser to adopt an attitude of non-interven- 
tion during the stress of a big offensive 

The second period began with the Marne Campaign of 1918 when the 
American service had adopted an attitude midway between non-intervention 
and so-called radical surgery The surgical teams exercised wide latitude 
in interpreting the varying signs calling for operative intervention It 
was not long, however, before a surgeon appreciated the essential fact 
that open or sucking wounds of the thorax should be closed for mechani- 


* Read before the American Association for Thoracic Surgery, June g, 1919 
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cal reasons alone, irrespective of the infection likely to ensue The first 
operations that most of the surgical teams were able to do were rather 
varied with a distinct tendency toward conservation At this time the 
technic consisted m debridement of the external wound, the wiping away 
of superficial blood, the excision of necrotic, infiltrated or contused 
muscle tissue, the removal of splinters of bone, and the closure of the 
pleural wound by the interposition of muscle covered with skin 

In these earlier operations no attempt was made to repair or to 
debride the traject in the lung tissue or to remove the foreign body by a 
well-planned technic It was soon apparent, however, that a small per- 
centage of these cases died of shock or hemorrhage while the majority 
died of infection Every case so treated was a potential empyema or 
pleuro-pulmonary infection 

The third period embraced a period of active or radical surgery in 
that practically all cases, except those with small foreign bodies or per- 
forating chest cases with small orifice of entrance or exit and such few 
cases as were doing comparatively well with closed wounds and slight 
dyspnoea, were submitted to operation 

An analysis of the postmortem findings in a series of cases dying as 
a result of wounds of the chest reveals that in those dying within the first 
forty-eight hours the cause of death was anatomical, namely, shock, medi- 
astinal flutter, combined injuries to diaphragm and abdomen, or multiple 
wounds In those cases dying after forty-eight hours the cause of death 
was due to sepsis Ninety-six per cent of deaths in injuries of the chest 
are due to sepsis (Henry and Elliott) This septic death-rate of 96 per 
cent IS remarkable when contrasted mth the normal or average septic death- 
rate of 26 per cent in an active mobile hospital Occasionally the septic 
death-rate may reach 33 to 35 per cent The bacteria involved in the 
high septic death-rate of chest cases are Gas-producing organisms, 48 
per cent , streptococci, 40 per cent , and lung organisms, 12 per cent In 500 
cases of hsemothorax the routine specimens aspirated from the chest 
demonstrated that 195 cases were infected and of these 87 were infected 
with anaerobes 

Except for the deaths occurring within a few hours after the injury 
from shock and loss of blood, the fatal issue of modern chest wounds 
was almost always due to sepsis in one form or another 

The one outstanding problem before surgeons in this war in wounds 
of the thorax was the prevention and checking of infection vhich is 
earned into the wound in the large proportion of cases 

All w^ounds of the chest are potentially infected Modern surgeiy', 
however, w^as able to obviate, inhibit or prevent infection if the surgeon 
was able to operate during the golden period of operability — the first eight 
hours, preferably four, between the receipt of injurj" representing contami- 
nation, and the development of infection w Inch ordinarily became apparent 
about the eighth hour 
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The ideal operation contemplated (i) Debridement of all soft tissue 
about the orifice of entry or exit, particularly all portions of contused, 
necrotic, or infiltrated tissue in or about the area of the wound, (2) the 
regularization of all bone ends, (3) complete esquillectomy or the re- 
moval of all bone fragments, particularly the in-dnven spicules of bone 
in the lung or pleural cavity , (4) the removal of the foreign body, unless 
smaller than the nail of the little finger, (5) a debndement of the traject 
in the lungs and if badly infiltrated or lacerated resection — partial or 
complete lobectomy, (6) adequate surgical and anatomical repair of the 
lung by suture, (7) complete toilette of the pleural cavity, removal of 
blood, foreign bodies, fragments of bone, portions of clothing, etc , many 
times lying free within the costo-phremc sinus or impinging upon the 
opposite chest wall, (8) the repair of the diaphragm and such intra- 
abdominal exploration as would seem indicated, (9) the hermetical 
closure of the wound in the chest wall by any of the accepted methods 

Classification of Wounds of the Thorax — K satisfactory classification 
of war wounds of the thorax could be arranged as follows 

1 Perforating wounds, through-and-through, due to bullet 

2 Perforating wounds, through-and-through, due to shell fragment 

3 Penetrating wounds, with retention of large foreign body 

4 Penetrating wounds, with retention of small foreign body 

5 Tangential wounds 

6 Cave-in, stove-in, or crushed-m chest 

7 Sucking wound or open thorax 

8 Combined abdominal or multiple wounds 

In my own experience there were operatively proved injury to the 
chest, 51 cases, gunshot wounds, 40, with 15 deaths, bullet, 4, with i death, 
undetermined, 7, with 2 deaths The types of injury were perforating, 23, 
penetrating, 17, tangential, 2, cave-in, 2, thoraco-abdominal, 7 

Total mortality, 18 

Mortality by type of injury — ^tangenital wounds, 2, no deaths, perforat- 
ing wounds, 23, 6 deaths, penetrating wounds, 17, 6 deaths, cave-in, 2, i 
death, thoraco-abdominal wounds, 7, 5 deaths, admitted in pronounced 
shock, 19, with 8 deaths, admitted with sucking wounds, 15, with ii deaths, 
haemothorax, 28, with 12 deaths, hsemopneumothorax, 5, with 2 deaths, the 
ribs were fractured in 18, with 8 deaths , the scapula 6 times, with 4 deaths 

The average duration between injury and arrival at hospital was 
nineteen hours , the earliest time four hours, and the longest time ninety- 
six hours 

The immediate mechanical and anatomical effect of a war wound of 
the chest is a sudden blow to the chest wall with penetration and in 
about a third of the cases with fracture of a nb The projectile courses 
on through the lung or dnves bone fragments before it, the bone frag- 
ments constituting secondary projectiles and adding considerably to the 
laceration of the lung tissue These fragments or spicules of bone are 
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very frequently dispersed over a considerable distance around the traject 
of the missile and increase the hemorrhage and aggravate the subsequent 
infiltration and contusion In many cases the missile passes out through to 
the opposite wall, and if it succeeds in making its exit does so with 
eversion or bursting out of the wound of exit I have never found a 
bullet imbedded in lung tissue but have found it arrested by the ribs or 
soft tissue of the opposite chest wall or lying free in the pleural cavity 
Very soon the immediate portion of the injured lung about the traject 
collapses and is submerged in blood or floating free about the haemothorax, 
while the upper portion may show emphysema with skodiac phenomena 
The most dangerous element in the mechanism of this injury is due to 
the secondary injury from bone fragments which are often projected at 
considerable distances from the wound and the infectious material earned 
far into the tissue by the foreign body 

Sttrgical Indicakonsi — A summary of the surgical indications for 
operative intervention could be tabulated as follows 

1 The closure of sucking wounds of the chest wall irrespective as to 
the retained foreign body or the mechanism of production of the injury 

2 Continued bleeding or unusual hemorrhage 

3 Grossly infected, contused or contaminated wounds of the soft 
tissues This variety eliminated the cases with a clean-cut rifle bullet 
wound or the penetrating type of wound due to small shell fragment 

4 Wounds with fracture of the ribs, clavicle, scapula or vertebra, com- 
plicating the original or primary injury 

5 The retention of foreign bodies other than small eclat By small 
we mean a shell fragment certainly not larger than the nail of the 
little finger 

6 The onset of a progressive hsemopneumothorax 

7 Stove-in or crushed-in chest with multiple fractures of many nbs 
whereby the bone ends protrude into the pleural cavity, bringing about a 
laceration of the lungs 

Climcal Aspects — ^Turning now to the clinical phase it is quite obvious 
that war injuries to the thorax comprise those that die immediately on 
the field, those who are able to be brought to a regimental aid post, and 
those capable of sustaining a trip to a forsvard operation formation 
Those that are evacuated from a regimental aid post comprise approxi- 
mately 4 per cent of the battle casualties received in the forward 
operating theatre 

In one week in the Marne in the latter part of July we received six 
chest cases out of sixty wounded In the Marne the first week in August 
twelve out of fifty-two cases, while in September at the St Mihiel sector 
thirteen out of ninety-four operative cases, the relative frequency of chest 
cases depending entirely upon the proximity to the battle line 

According to Bissell, 90 per cent of the deaths from vounds of the 
thorax that occur on the battlefield are due to shell fragments that have 
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penetrated or entered the thorax over an area corresponding roughly 
to two closed fists front and behind It is rare for injuries to the heart 
and large vessels to reach an operating theatre by reason of the rapid 
onset of death 

I have operated upon three cases of injuries to the pericardium and 
one to the heart in an operative experience of about 1600 cases, but have 
never had a personal case of bayonet wound of the chest Presumably 
they all died on the battlefield 

The consensus of opinion among the surgical teams of the American 
service was that 50 per cent mortality at the field ambulance or mobile 
hospital was a normal battle casualty mortality for gunshot wounds 
involving the chest, lungs, pleura or diaphragm 

Haemoptysis occurred as initial symptom m 25 per cent of cases and was 
present m about 75 per cent of all histones, sometimes occurring on the 
second or third day In perforating wounds of the chest it soon lost its 
bright bloody character and became streaky (Six per cent of thoracic 
wounds were complicated by injury to the vertebral column and 
spinal cord ) 

Haemothorax occurred m three types (i) Massive (1500-2500 cc) 
with collapse of the lung, the blood reaching sometimes to the level of the 
clavicle, (2) moderate (1000-1500 cc) with the lung floating on top and 
compressed and retracted against the chest wall, (3) minor degrees (500 
cc or less) When the amount of effusion in the hsemothorax reaches 
about two litres there is an entire collapse of the lung which tends to 
retract and rest against the vertebral column and is usually free from 
any adhesions 

Hsemopneumothorax may be classified as exogenous, when it occurs 
from an open wound in the chest wall, representing the so-called sucking 
wound, and endogenous when produced through direct injury to the 
lung tissue The development of free gas from the growth of anaerobes 
within the pleural sac is a more common cause m this condition — ^pneumo- 
thorax — than IS leakage of air into the pleural cavity Odor to the fluid 
from the pleural cavity is one of the most certain indices as to infection — 
a foul odor as the result of infection with anaerobes together with a buff- 
colored deposit showing the addition of pus cells to the blood fluid 

The complication of fracture of the ribs with an injury to the lung is 
one of the most dangerous types of war wounds of the thorax, for in addi- 
tion to the projectile there are numerous bone splinters driven into the 
lung This IS particularly noticeable in injuries involving the flat surface 
of the scapula In a case at Evacuation Hospital No 4, at Congy, in- 
numerable bone splinters were found within the lung at varying depths up 
to II cm, and a few closely attached to the projectile itself The removal 
of these bone fragments or esquilles is one of the cardinal principles 
of technic 

In the first twenty-four hours movement of the mediastinum to and 
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fro IS particularly dangerous by reason of the shock produced At the 
end of twenty-four to forty-eight hours there is an exudation and infiltra- 
tion with fixation of the mediastinal pleura This renders the opening of 
the chest after forty-eight hours a matter of much less danger than open- 
ing a freshly wounded chest 

In open wounds of the chest there is no fluid to splint the lung as in 
the closed cases, and there is distinct disadvantage in waiting Under 
plugging and rest, or as an emergency procedure, the drawing of skin 
together with sillcworm sutures at the regimental aid post, mediastinal 
flutter is prevented and these patients recover from most of their symptoms 

Traction with a Collin lung forceps upon the injured lung will tend to 
dimmish mediastinal movement, as will placing the patient in a recumbent 
position with the shoulders elevated and the injured side most dependent 
The lung being grasped, it requires very little traction to stop mediastinal 
movement and the lung may be held in place with a transfixion suture 
In the early days of the war — 1916-1917 — ^the lung was sutured to the 
parietal pleura This we believe to be a faulty practice, for in the condi- 
tion of partial collapse of the lung or upon traction of the lung to the 
parietal pleura it is impossible to obtain a normal anatomical relocation 
of the lung to the chest wall as it existed under natural conditions The 
withdrawal of lung into the opening of the wound as recommended by 
Lilienthal and transfixing it with a pm has not been performed by me 
but would seem to suggest itself as a very good procedure 

All of the surgery performed was done without the aid of any appa- 
ratus or special equipment In only a few of the cases were we able to 
obtain nitrous oxide or oxygen anaesthesia The expansion of the lung 
by nitrous oxide or oxygen is particularly valuable during the placing of 
the last pleural closure sutures The escape of nitrous oxide or oxygen 
gas into an air-tight mask will forcibly expand the lung until it occupies 
the entire pleural cavity When this is accomplished the pleura is her- 
metically sealed by suture 

Fatalities — In reviewing the causes of death from war wounds of the 
chest It was found that fatalities occurred in four groups (l) The un- 
operated dead — ^the cases where death occurred a few hours after admis- 
sion and being due to multiple injuries, hemorrhage or shock Many of 
these cases left the regimental aid post alive, but arrived at the hospital 
dead in the ambulance (2) The immediate operated dead — the cases 
that died upon the operating table or immediately thereafter There is a 
condition of the wounded soldier which is lethal and beyond which he 
can sustain no further loss of blood and certainly no surgical procedure, 
and if operation is attempted in this type all methods of resuscitation fail 
to save him, whereas blood transfusion before operation will prepare 
him for an ordinary operative undertaking (3) The later operative 
dead, where death occurs at the end of the second or third day of sepsis 
(4) The unoperated cases which died as the result of infective hsmo- 
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thorax — five or six days later — and who occasionally had a late thoraco- 
tomy performed as an emergfency or drainage operation 

Technical Procedures — Choice of Route — ^The operative approach 
varied with the type of injury and its location Where adequate exposure 
could be obtained through either the orifice of entry or exit intrapleural 
procedures were carried out through this wound If the wound was in a 
suitable position four to six inches of nb were removed subperiosteally, 
the rib space spread by means of a rib spreader, the pleural cavity care- 
fully cleansed of all blood, the hand inserted and the immediate subad- 
jacent lung delivered into the wound In every case the attempt was 
made to remove the foreign body unless it were smaller than the nail of 
the little finger In every case the laceration and traject in the lung was 
cleansed and closed The mechanical cleansing of the traject was oft- 
times incomplete, but it was early established that the lung tissue itself, 
by reason of its peculiar vascularity, was quite able to take care of a 
considerable degree of infection As evidence pointing to this contention 
one recalls the extreme rarity of gas gangrene of the lung tissue itself 
The handling of the lung was not associated with marked fall in blood 
pressure and was not associated with the same degree of shock as would 
be induced by similar manipulations of the intestines 

In wounds m the scapular region perforating high up between the 
vertebral column and the scapula it was rather difficult to obtain adequate 
access to the pleural cavity Trephining the scapula proved a very un- 
satisfactory procedure and excision a needless loss of bone substance It 
was much better to divide the rhomboid muscles, the serratus magnus 
and the latissimus dorsi at the lower angle of the scapula and throw the 
scapula upwards and outwards If the nature of the wound would per- 
mit resection of the fourth or fifth rib was earned out from the mid- 
scapular line upwards to the posterior axillary line This approach 
permitted free entry into the chest and allowed the hand to be inserted 
and the lung delivered It was better not to advance the antenor incision 
to the costal cartilage, as the cut end of the cartilage made it difficult to 
close the pleural cavity at this point If the wound involved the chest 
wall at the bottom of the axillary space it almost uniformly perforated 
the diaphragm and injured the abdominal viscera It was surprising to 
note how many times there were wounds of the abdominal viscera with- 
out any injury to the lung On the right side we encountered gross 
injuries to the liver and kidney, and on the left laceration and injury to 
the spleen and stomach In this type of injury an intercostal thoraco- 
tomy was done from the midscapular line to the anterior axillary line in 
the eighth intercostal space , through this aperture it was comparatively 
easy to repair wounds of the diaphragm and to carry out quite extensive 
work on the abdominal viscera when necessary Through this incision 
the lower portion of the lung can be delivered and partial lobectomy per- 
formed if necessary Total lobectomy has never been necessary in our 
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hands, but partial lobectomy was done four times The incised surface 
of the lung was approximated with a lock-stitch for hemorrhage We 
have never had trouble with open bronchus and have never given par- 
ticular attention to the same, so far as we could judge, it being sufficient 
to have a lock-stitch for hemorrhage with possibly an approximation 
suture for the visceral pleura 

Where an injury was low down with compound comminuted frac- 
ture of the sixth, seventh, or eighth rib m the midaxillary region, then the 
incision was enlarged by resecting the seventh nb Through such an 
incision the pericardium was sutured twice and in another case a large 
transdiaphragmatic hernia was replaced with ease When the diaphragm 
was injured well out in the costo-phrenic sinus the central portion was 
occasionally sutured to the parietal pleura This technic was only em- 
ployed in combined thoraco-abdominal cases, and where it was essential 
to close the pleural cavity and at the same time insert gauze into the 
renal fossa or into the liver Rarely a loss of substance of the diaphragm 
could more easily be repaired by suturing the lacerated edge to the 
parietal pleura than by closure of the defect 

In about one-third of the cases it was possible to get sufficient lung 
tissue through either the orifice of entry or exit to remove the foreign 
body and to repair the damaged lung It was not infrequent to find that 
the foreign body after having traversed one of the chest walls and a lobe 
of the lung would be arrested by the opposite chest wall and drop free 
into the costo-phrenic sinus In the case of shell fragment the velocity 
not being very great the fragments ncochette from the far wall of the 
chest and drop down into the costo-phrenic sinus 

Hemothorax — ^The question as to what should be the surgical pro- 
cedure in the cases of simple hsemothorax due to gunshot wounds was 
among the most difficult that we were called upon to decide Aspiration 
of the contents of a simple hasmothorax did not always show bacteria, but 
many cases went on and developed fulminating sepsis 

It was found that aspirations taken at different levels gave different 
bacterial findings It was considered that about 65 per cent of all injuries 
to the chest if left alone or simply had the external wound debrided 
would develop an empyema Whether these cases were to be operated 
upon or left alone was a matter largely of individual judgment Some of 
the factors which influenced the surgeon were as follows (i) A haemo- 
thorax due to bullet the wounds of entrance and exit are small and clean 
and the damage consisted of a moderate haemothorax of about 500 c c of 
blood Of this type about 25 per cent will become infected and of the 
infected cases 50 per cent will die, and the remaining 50 per cent will have 
a long period of pleural suppuration and a third of them will be 
permanently disabled 

As an example of another type of wound a little bit more severe is a 
case of a soldier with a through-and-through wound from a shell fragment 
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with mildly infected wound of entrance and exit and a moderate hsemo- 
thorax of about 500 c c , 50 per cent of such cases will become infected 
and half of these will die under ordinary circumstances, and the remain- 
ing half infected will have a prolonged period of suppuration and a third 
of them are permanently disabled 

I was personally unable to formulate any definite indications for sur- 
gical intervention in these restricted types of chest injuries The condi- 
tion of the patient, the interval since injury, the absence of marked pain 
(pain out of proportion to the observed wound usually indicated in-driven 
bone fragments), the absence of continued haemoptysis or cough, and the 
absence of dyspnoea and cyanosis were sufficient reasons for treating the 
cases expectantly and, unfortunately, all too frequently to be regfretted 

The cases of infective hsemothorax were profoundly influenced for the 
better by the introduction of Tuffier tubes and the instillation of Carrel- 
Dakm solution A large rubber exit tube was placed in a most dependent 
portion of the pleural cavity and a number of 4, 5, or 6 Carrel-Dakin 
tubes inserted into various parts of the pleural cavity Through these 
tubes an ounce to two ounces of Carrel-Dakin solution was introduced 
every two to four hours , the excess of fluid being drained off through the 
large exit tube The interstices between the Carrel tubes were lightly 
packed with gauze This was our procedure in cases that had not been 
primarily operated upon when brought into the hospital but who later 
needed a thoracotomy for infection 

A rather interesting observation was made that after the Carrel-Dakin 
fluid had been employed for four or five days the discharge was consid- 
erably blood stained , upon stopping the instillation of Carrel-Dakin for 
forty-eight hours this usually cleared up 

The post-operative treatment consisted in placing the patient in a sit- 
ting position with the injured lung somewhat dependent Dyspnoea, 
cough, and pain were controlled with morphine (gr togr every four 
hours until the patient was distinctly narcotized These cases had an 
extremely stormy time for two or three days after operation, the tem- 
perature was markedly elevated (i02°-i04°) with considerable frequency 
of pulse and in many cases marked dyspnoea 

The operative deaths that resulted usually occurred shortly after 
operation, and if the patient survived the first twenty-four hours it was 
a reasonable expectation that he would pull through to such a condition 
of well-being as to render evacuation to the rear safe 
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FROM THE SnnQICAL SERVICE OP BASE BOSPITAL 01, A E F 

At the beginning of the war, the expectant principle of treating chest 
wounds was followed for small through-and-through punctured wounds 
produced by rifle or machine-gun bullets This did very well, but a more 
active plan was essential for the so-called “ stove-in chest ” with retained 
foreign bodies, wounds, for the most part, produced by high explosive 
shell fragments Active treatment of chest wounds was started by the 
English and French surgeons in 1916, following the battle of the Somme, 
and consisted m the excision of the wound, complete cleansing of the 
pleural cavity, removal of the foreign body, when possible, and primary 
suture From the similarity of lung and pleura wounds to other wounds 
of war. It will readily be seen that the same surgical treatment 
should apply 

In a series of gunshot wounds classified according to the anatomical 
region involved, our records show that wounds of the thorax (139) con- 
stituted 86 per cent Of these 118 involved the chest wall Twenty-one 
were mtrathoracic wounds There were no wounds of the heart seen Pene- 
trating wounds of the lung and pleura (21) composed 17 per cent of our 
gunshot wounds of the chest 

The cases that reached this hospital had already received treatment, 
and the work here consisted principally in having all chest cases X-rayed 
and in watching them carefully for complications As soon as a case 
came into the hospital, cultures were taken from the surface of the 
wound and from the wound cavity The subsequent treatment depended 
upon the clinical and laboratory reports The X-rays taken at the front 
did not always coincide with those obtained at the base Fluid from the 
pleural cavity was subjected to microscopic and bactenologic examina- 
tion At times the only guide to infection was the temperature and pulse 

There was a certain number of cases showing severe injuries to the 
chest wall, and this type required careful X-ray examination to deter- 
mine the presence of foreign bodies 

In these cases in which there had been penetration of the lung sub- 
stance with retention of the foreign body, an interesting series of cases 
developed These cases bring up the question of what final disposition 
IS made of the retained foreign body in the lung The general opinion 
seems to be that a retained foreign body wherever situated will sooner 
or later give rise to trouble It is possible for a foreign body in the lung 
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to become mcapsulated, it may be a nidus of infection or it may eventu- 
ally project itself into the pleural cavity There are cases reported in 
which the foreign body was coughed up with a spontaneous cure Early 
removal is the best plan, however, when possible If not removed early 
and an empyema develops, it cannot then be removed with safety, unless 
easily accessible, until a later period 

A case illustrating this is shown in a German prisoner of war 
received at this hospital on October 15, 1918 He was wounded 
October 9, at 8 A m , and was dressed after his capture on the field two 
hours later He was removed in an ambulance, but the car was 
wrecked by shell fire and the patient crawled into a dugout He 
received no attention for three days, and was without food for this 
time He was admitted to this hospital on the 15th, and as we had 
no X-ray equipment at the time no picture was taken The opera- 
tion consisted in the removal of the broken ribs and bone fragments 
with the evacuation of large quantities of pus from the pleural 
cavity Rubber-tube drainage was inserted Cultures of the fluid 
showed staphylococcus, Gram-positive and Gram-negative cocci 
Later an X-ray of his chest was obtained which showed a foreign 
body by i cm Following the operation the patient continued to 
improve with a gam in weight The empyema ran the usual course 
and he was later discharged from the hospital No attempts were 
made to remove the foreign body The above case shows the extra- 
ordinary resistance the lung has to a foreign body 

Another instance of retained foreign body in the lung was seen in 
the case of Sergeant C W of the 326th Infantry, aged twenty-two 
years, who received multiple gunshot wounds of the right forearm, 
thigh, and top of shoulder It was through the latter that the 
missile penetrated the chest This patient was wounded October 
14, 1918, in the Argonne, at 8 p M At 8 30 he jumped on a moving 
ambulance and was taken to Field Hospital 328 He remained two 
hours and was taken to Evacuation Hospital ii October 15 an opera- 
tion was performed on the arm and thigh under local ansesthesia A 
foreign body was removed from the thigh X-ray demonstrated a 
foreign body in the chest The patient coughed up blood 

He was admitted to Base Hospital 61 October 16, 1918 The 
X-ray showed a foreign body which moved with respiration in upper 
right chest The foreign body had entered the chest through the 
wound on the top of the right shoulder between the outer end of the 
right clavicle and the spine of the scapula He showed the physical 
signs of a thickened pleura, from the fifth space to the base ante- 
riorly, and the angle of the scapula to the base postenorly 

This patient also had a partial paralysis of the ulnar and radial 
nerves, but showed improvement The wounds healed 

Upon discharge physical examination of the chest was negative 
Total expansion was 2^4 inches, right side i inch, and left side 1)4 
inches _Heart action at rest was 86, after exercise, 120 Absence of 
complications in this case is noteworthy 
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There are two definite groups of late symptoms in cases of retained 
foreign bodies of which these cases complain, those having a physical 
basis and those in which the symptoms are largely nervous In that 
class showing nervous symptoms the presence of the foreign body appears 
at times to cause a certain amount of mental anxiety The question of 
operation in these cases for the removal of a foreign body is a difficult 
one to settle We must remember that these cases have recovered from a 
severe injury, and that a thoracic operation can not be considered lightly 
In certain selected cases in which the symptoms are very pronounced, 
and localization shows that the foreign body is easily accessible, a second- 
ary operation is justifiable 

There is a group of hsemothorax cases, for the most part through-and- 
through woimds, which entered the hospital These cases were carefully 
screened and rayed and if infected were drained The following will 
illustrate a case m which aspiration sufficed to effect a cure 

M B , private, Co R, 165th Infantry, received a through-and- 
through bullet wound of the right chest He was wounded m the 
Argonne on October 13, 1918 He was in the field for an hour and 
crawled behind a bank at the roadside He remained there for sev- 
eral hours and then walked three kilometres until picked up by an 
ambulance He was driven about six kilometres to a field hospital 
where he received an injection of anti-tetanic serum Several hours 
later he was removed to Evacuation Hospital 16, where he arrived at 
2AM, October 14 Here he" was fluoroscoped and no fluid or foreign 
body demonstrated En route to the evacuation hospital he coughed 
up blood On October 16 he arrived at Base Hospital 61, and exami- 
nation revealed a healed wound of entrance m the mid-clavicular line 
I Yt. inches above and somewhat internal to the nipple A wound of 
exit was found inches to the outer side and below the angle of 
the right scapula Vocal fremitus was decreased posteriorly on the 
right side and there was dullness over the same area Breath and 
voice sounds were decreased below the angle of the scapula behind 
Total expansion was inches, right inch and left i inch An 
X-ray picture indicated fluid to the level of the third rib in the 
axillary line On aspiration 900 cc of bloody fluid was obtained 
Culture of this fluid showed Gram-positive diplococci Another 
picture, taken November 29, still showed a small amount of fluid at 
the base of the right chest On November 3 and 4 the temperature 
reached loi 4° At all other times it had been normal This soldier 
was later returned to the United States 

As IS to be expected, pneumonia and empyema are frequent occur- 
rences The latter may be the usual post-pneumonic type, or the mode 
of origin may be directly traced to the infection by the foreign body It 
must not be forgotten that an otherwise uninfected hsemothorax may be 
easily converted into an empyema, either from insertion of a dirty aspirat- 
ing needle into the chest, or if the needle punctures the lung in an infected 
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area the chest fluid may become infected upon the withdrawal of the 
needle Pathogenesis in these cases may be impossible to determine 
This IS true of the following case 

Private, Co D, 167th Infantry, aged twenty-four years Diag- 
nosis Perforating wound of the right chest Fracture of the supe- 
rior angle of the scapula, fracture of the fourth, fifth, sixth, seventh, 
eighth, and ninth ribs The patient was wounded on October 14, 1918, 
and passed through Evacuation Hospital 1 1 two days later The wound 
of entrance was in the right shoulder He suffered from shock and 
haemoptysis The right chest was aspirated and a pint and a half of 
bloody fluid removed Three days later a quart was withdrawn 
On October 22 he was admitted to Base Hospital 61 On admission 
he complained of dyspnoea and thoracic pain His temperature was 
103° An exploratory puncture was at once made and no fluid was 
obtained Examination of the chest showed definite signs of broncho- 
pneumonia On October 24 an X-ray showed the right chest markedly 
opaque A machine-gun bullet was located in the left side of the 
chest, on the level with the first lumbar vertebra and a small foreign 
body in the right chest The following day 20 c c of sanguinous 
pus was removed The aspirations were continued daily until Novem- 
ber I, when a portion of the ninth nb was excised under local anses- 
thesia and drainage secured with two rubber tubes A week later 
special Carrel tubes were placed in the wounds and the right chest 
was irrigated with Dakin’s solution Smears taken showed Gram- 
negative diplococci, staphylococci, and streptococci Under this 
treatment his general condition improved with a fall in temperature 
The patient did not take the irrigations well and they were subse- 
quently discontinued This was probably due to a communication 
with a bronchus, as he coughed considerably, which was thought to 
be due to the chlonne vapor On December 9 an X-ray plate showed 
the foreign bodies and an abscess cavity on the right side surround- 
ing the small foreign body During this time the patient was in 
such poor condition that it was doubtful whether he would recover 
Physical examination showed a machine-gun bullet under the skin 
on the left side, between the eleventh and twelfth ribs, about 
inches from the spine The patient ran the usual course of an 
empyema, the machine-gun bullet was removed, the operative wound 
closed, and the patient subsequently evacuated to the United States 

Small localized empyemas are very likely to be overlooked Repeated 
X-ray and physical examinations are necessary to detect them Sinuses 
are sometimes misleading, as they are not always connected with a 
demonstrable foreign body, being at times due to imperfect obliteration 
of a cavity 

A case of mixed infection, bilateral broncho-pneumonia, follow- 
ing a penetrating gunshot wound of the right chest with subsequent 
empyema, was seen in the case of Private V A , Co G, i66th In- 
fantry, aged twenty-three years He was wounded October 14, 1918, 
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and admitted to Evacuation Hospital lo two and a half hours later 
On fluoroscopic examination a foreign body (character not men- 
tioned) was located between the ribs The chest cavity was not 
entered Debridement and removal of the foreign body cm 
long (probably shell fragment) was done He was admitted to Base 
hospital 6i October i6, 1918 There was a wound on the right chest 
between the seventh and eighth ribs anterior to the axillary line 
A bilateral broncho-pneumonia developed The sputum showed 
Type 2 Pneumococcus The heart was pushed to the left Definite 
signs of fluid On November 2, 1800 c c of cloudy fluid was with- 
drawn from the right chest This, upon examination, showed Gram- 
positive streptococcus and diplococcus 

On November 4, 300 c c of fluid was again aspirated from the 
right chest On November 16 excision of one inch of the eighth rib 
in the fight posterior axillary line was made, and the chest drained 
The temperature was subsequently within normal limits Upon 
discharge expansion of the right lung was good Percussion note 
was somewhat impaired in the lower chest This patient was sent 
to the United States 

Pneumothorax of varying degrees is seen as such, but more frequently 
associated with haemo- or pyo-thorax A marked degree of subcutaneous 
emphysema is rare, but may result, as was noted m the following soldier 

Sergeant W M C , 6ist Infantry, M G Co , was admitted to our 
hospital November 14 He had a penetrating wound of the chest pro- 
duced by a machine-gun bullet This patient was wounded November 6, 
and passed through Field Hospital 25 and Mobile Hospital 8 There 
a machine-gun bullet was located in the muscles of the back and 
removed Debridement of the antenor and posterior wounds, with 
primary closure of both pleura and skin, was done The day follow- 
ing he developed an extensive subcutaneous emphysema from head 
to lower abdomen On November 14, the date of admission to this 
hospital, he showed, upon examination, two sutured wounds in the 
chest One was on the right side below the clavicle and the other 
at the lower angle of the scapula posteriorly The sutures were re- 
moved and a large amount of pus removed from the posterior 
wound and a small amount from the anterior There was a sub- 
cutaneous emphysema of chest and abdomen The scrotum was 
distended with air to the size of a foetal head Radiographic findings 
showed a fracture of the second rib with evidence of thickened 
pleura The patient’s condition gradually improved so that on De- 
cember 2 he had only a slight cough and the wounds were healing 
with slight discharge On December 8 his sputum was tinged ivith 
blood and he complained of pains in the upper right chest Physical 
examination showed an area of cavernous breathing m the right 
mammary region near the sternum, but three days later this had 
disappeared, leaving a few rales at the bases At no time did the tem- 
perature rise above 100 8° The average temperature was 99 4° On 
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December i6 the breathing and expansion of the right chest was 
good with slight increased sounds over the lower chest The patient 
was transferred to the United States a few days later, perfectly well 
In the series of penetrating gunshot wounds of the lung and pleura 
there were five deaths The mortality was about 23 per cent The 
autopsy protocols of these cases are appended 

The preceding record presents two mam points for discussion, (i) 
the treatment of retained intrathoracic foreign bodies, (2) hsemothorax 
In general the proper procedure to apply in the first is governed by the 
principles which apply to foreign bodies retained elsewhere in the body, 
t ej if they are the cause of symptoms they should be removed 

As regards the treatment of the second condition, if infected, these 
cases should be opened and drained as in empyema 

Combier and Hertz practiced extraction of missiles only in cases that 
seemed likely to be poorly tolerated or especially likely to reinfect the 
wound They were influenced by the fact that the rmoval of intra- 
pulmonary projectiles was less grave in its consequences when the in- 
flammatory process had subsided Although they rarely practiced 
p'nmary extraction in cases of infected pleurae, yet they were forced to 
undertake it in five cases In five other cases the projectile was removed 
in the course of thoracotomy for pleural suppuration In searching for 
foreign bodies the nb-spreader of Tuffier helps greatly 

Pehu and Daguet, in a paper upon the late results of gunshot wounds 
of the chest, found that 27 of 146 cases under examination were bearers 
of intrathoracic projectiles These were apparently well tolerated and 
around them could be seen no modification of the radioscopic image 
These writers believe that the clinical signs are of much less importance 
than those signs revealed by X-ray examination 

Olivier, in a study of thirty cases of gunshot wounds of the chest in 
which projectiles were retained in the lung, subjected fifteen to operation 
The small size of the foreign body and the absence of symptoms contra- 
indicated intervention in some cases In others patients refused to sub- 
ject themselves to operation, believing that they were doing sufficiently 
well Of the fifteen who accepted operation, some did so because of the 
anxiety which the projectiles, imbedded in their chests, seemed to cause 
Two of Olivier’s cases are worthy of note In one hemorrhages were 
brought on by a slight effort In another, in addition to repeated severe 
hemorrhages, there was a constant expectoration of foul pus In both the 
general health was seriously affected The first case was subjected to opera- 
tion with cessation of the haemoptysis The second case declined operation 
One may often be surprised in operating upon these cases at the very 
slight extent of the pulmonary lesions A varying degree of adhesions 
are usually present The projectile is very frequently surrounded by a 
thin sack, well limited, and immediately outside this the area of pul- 
monary tissue becomes healthy On the other hand, a condition quite 
different may be encountered if the foreign body is the cause of symp- 
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toms There may be an intense local reaction, the sack being less clearly 
limited Sometimes an abscess is found surrounding the foreign body 
A retained projectile may easily become the cause of abscess of the 
lung or pulmonary gangrene 

The history of surgery of the lung has been dominated by the fear of 
pneumothorax That little danger attaches to this has been demon- 
strated by the experience of Duval and others, who, in their search for 
projectiles, have performed wide thoracotomy 

When a sufficiently long period has elapsed between the infection of 
the wound and operation, mortality will be slight Thus, Marion, in one 
hundred and fifty cases, had but one death The final results apparently 
warrant its practice in those cases in which projectiles produced symp- 
toms of pulmonary reaction, hemorrhages, and purulent expectoration 
Cases which have been operated upon and examined five months later 
presented a functional condition identical with, or less satisfactory than, 
that which had preceded operation, excepting in those cases in which 
haemoptysis and purulent expectoration had been present 

Colonel G E Cask, D S O , Consulting Surgeon to the British 
Expeditionary Forces in France, agrees that all large missiles (by this 
IS meant a shell fragment about i by inch) should be removed at an 
early date, namely, during the first two or three days after injury 

According to Duval, the mortality of wounds of the lung from por- 
tions of the shell with retention of the missile is 28 per cent Duval was 
an early advocate, beginning with personal experiences following the 
battle of the Somme in 1916, of treating all wounds of the lung by excision 
of the wound, complete cleansing of the pleural cavity, excision of the 
parietal wound, and primary suture of the chest He is of the belief 
that every wound of the lung which, on fluoroscopic examination, shows 
a large intrapulmonary hsematoma should be operated upon, because it 
almost invariably becomes infected According to his latest statistics for 
operations not urgent he has operated upon but eighteen cases out of 
one hundred and eighteen He considers the favorable time for operation 
on the lung as soon as possible after the injury, and after thirty hours it 
is, as a rule, not advisable to perform any operation 

Prior to 1916, in a series of three thousand cases, excluding a large 
number of deaths which occurred in the very advance posts and in base 
hospitals, the general mortality in evacuation hospitals and advanced 
dressing stations reached 30 per cent The predominating causes of 
death were hemorrhage, mechanical disturbances of respiration from open 
thorax and, above all, infection of the lung and pleura 

The serious complication of chest wounds, then, is infection of the 
pleural cavity These wounds are contaminated with the same germs 
that infect other war wounds A very rapid traumatic gangrenous 
pleurisy, which kills in forty-eight to seventy-two hours, is probably due 
to organisms earned by the projectile itself It must not be forgotten, 
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however, that streptococci, as well as those organisms which are the nor- 
mal inhabitants of the bronchial tree, are also present 

If a foreign body is present in the chest the surgeon himself should 
verify localization This is more important in the parietes than in the 
lung It IS desirable to know the presence and extent of adhesions 
Major G Grey Turner, R A M C , employed a simple plan which has 
proved useful A straight needle 3 inches long is thrust into the lung and 
Its excursion noted If there are no adhesions present the needle follows 
an up and down course a distance of to i inch with each respiration 
Depending upon the extent of adhesions the excursion of the needle will 
be seen to be absent or much limited Turner advises operation in 
penetrating wounds with retained foreign bodies in the pleura or lung, 
if there are definite irritative symptoms leading to disability or continued 
discomfort, and in those cases in which the removal of the foreign body 
would rid the patient of anxiety preying detrimentally upon his mind 
He hesitates to operate when localization shows the foreign body in or 
near the hilus 

As regards the treatment of hemothorax, we should content ourselves 
with aspirating as completely as possible and make every effort to detect 
early signs of infection at the earliest possible moment by repeated bac- 
teriologic examination Infection having developed, the chest should be 
emptied of all blood and clots by excision of an inch of rib and ^insertion 
of a tube It is believed to be better surgery if operation is performed 
within a few days after injury to do a wide thoracotomy, cleanse the 
pleural cavity, and close the chest, keeping the pleural cavity subse- 
quently dry, if necessary, by repeated aspiration In this way the chest 
may remain closed, the lung is allowed to expand, and respiratory dis- 
tress is lessened If, however, the infection persists, the wound may be 
reopened and the tube inserted We may summanze the indications for 
operation in gunshot wounds of the chest as follows 

1 Foreign bodies in the parietes, with or without sinuses 

2 Foreign bodies in the lung, irrespective of size, if associated with 
persistent cough, hemorrhage, or suppuration 

3 Large foreign bodies m the lung, even ,if the symptoms are 
purely nervous 

4 All foreign bodies in the pleura, with or without empyema 

5 All cases of infected hasmothorax 

6 All cases of through-and-through wounds with shrinking of the 
side, lessened lung expansion, and interference with movements of the 
diaphragm m which treatment by exercise, et caetera, has failed 

AUTOPSY RECORDS OF GUNSHOT WOUNDS OF THE CHEST 

Case I — Pnvate P P , No 2981368, Co M, 7th Infantry, aged 

twenty-three years 

Wounded October ii, 1918 Multiple gunshot wounds Exten- 
sive pneumothorax of the right chest with emphysema of the sub- 
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cutaneous tissues Disappearance of liver dullness Apex beat two 
fingers to left of nipple line Aspiration of pleural cavity showed a 
large quantity of foul-smelling yellow fluid and defibrmated blood 
Death Autopsy 

The wound of entrance was about two inches below the clavicle, 
slightly outside the nipple line, between the first and second ribs 
The bullet had fractured the second rib, passed through the upper 
and middle lobe of the lung, passed downwards and backwards, 
leaving the thorax in the mid-axillary line It fractured the eighth 
and ninth ribs and, passing through the skin between the tenth and 
eleventh ribs, it reentered the buttock slightly posterior to the an- 
terior superior spine of the ilium Empyema of the right thorax 
Traumatic diaphragmatic hernia containing 6 to 8 inches of the 
proximal end of the transverse colon Pericarditis by extension 
Slight laceration of the liver Collapse of the right lung 

Postmortem examination showed an under-nourished individual 
On opening the abdomen the hepatic angle of the colon could not 
be located and was later shown to have become herniated through 
the diaphragm The pleural cavity contained about 200 cc of 
yellow-green, putrid pus The right lung was collapsed and on 
section contained no air It was covered with a thick, greenish- 
gray exudate The bullet had traversed the anterior part of the 
upper lobe The posterior surface of the right lower lobe had been 
slightly lacerated by spicules of bone from the rib About 8 inches 
of colon were found m the right thorax, protruding through a rent 
in the diaphragm 

Upon opening the pericardium there was a slight increase in the 
amount of fluid and a fibrinous deposit on the mesial side of the 
parietal pericardium This had extended from the pleura The 
stomach and intestines were normally placed with the exception of 
the hepatic flexure of the colon, as noted above There apparently 
had been no obstruction of the bowels 

The upper part of the right lobe of the liver had been slightly 
injured by the passage of the bullet through the diaphragm The 
gall-bladder, genito-urinary system, pancreas, thyroid, adrenals, and 
brain were normal 

Case II — ^Private J V H , No 1757896, Co D, 312th Infantry, 
aged twenty-five years 

Wounded October 18, 1918, when he received a gunshot wound 
which penetrated the left lung He entered Base Hospital 61 Octo- 
ber 19 The wound of entrance was above the spine of the scapula 
posteriorly, and the wound of exit in the second interspace in the 
mid-clavical line Rales were heard over the left lobe, posteriorly 
Pneumothorax Dullness over the right lower lobe Fluid in the 
right pleural cavity Symptoms of meningitis Death Autopsy 

Anatomical diagnosis Acute purulent meningitis due to Gram- 
negative diplococcus Fracture of the first and second ribs, pene- 
trating bullet wound of the right chest Subscapular abscess 
connected with a localized empyema at the apex of the right pleural 
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cavity HEemothorax Atelectasis of the right lower lobe Sub- 
acute parenchymatous nephritis Chronic endocarditis of the mitral 
valve, with stenosis Acute cholecystitis 

The right lung was very firmly adherent to the base There was 
a large, bulging mass at the apex, about the size of a man’s fist 
The lung was firmly adherent to this This mass was opened and 
was found to be filled with pus The left lung was free and no fluid 
was present The bronchi were intensely congested and contained 
some pus On section, the right upper lobe of the lung contained 
many consolidated lobules This appeared to originate by extension 
from above Right lower lobe was very small and collapsed and 
contained no air The left lung contained air throughout The 
mediastinum contained large, swollen lymph-glands and showed 
considerable oedema 

Circulatory system The valves were free and soft except the 
mitral, which showed a distinct vegetation, causing stenosis There 
were yellow, elevated nodules on the aorta around the openings of 
the intercostal vessels 

On section the kidney capsule stripped with considerable diffi- 
culty The surface was torn They cut less easily than normal, 
apparently due to an increase in connective tissue There was a 
considerable plastic exudate around the gall-bladder It was adher- 
ent to the duodenum The pancreas, the adrenals, the liver, thyroid 
and the bones and the gastro-intestinal systems were normal 

Upon examination of the brain there was a slight exudate along 
the course of all the vessels, especially in the Sylvian fissure and on 
the inferior portion of the cerebellum 

The course of the bullet was traced from the supraspinous 
fossa on the right side of the posterior chest, passing through the 
chest wall and fracturing the first and second ribs on the left side 
There was a marked infection along the course of this tract The 
large pus pocket at the apex of the right lung was connected with 
another large pus pocket in front of the right scapula Infection 
had extended to the periosteum of the spinal column and apparently 
affected the central nervous system by direct extension 

Bacteriology Cultures from the heart blood showed no growth 
From the abscess at the apex of the lung streptococcus and pneumo- 
coccus Smears from the brain showed a Gram-negative diplococcus 
Case III — 'Pnvate E B C, Co I, 308th Infantry, aged twenty- 
four years 

Lacerated gunshot wound of the right chest Empyema Col- 
lapse of the right lung Infraction of the spleen Death Autopsy 
Admitted to Base Hospital 61 October 7, 1918 Wound of the 
right chest penetrating at the fifth interspace in the anterior 
axillary line 

This extended from the nipple to the costal margin A counter 
opening was seen at the eighth interspace m the posterior 
axillary line 

Much mucus in the left bronchus The nght lung had collapsed 
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completely and was firmly adherent to the diaphragm and medi- 
astinum This was firm and contained no air and was beef-red in 
appearance The pleural cavities were covered with a thick, yellow, 
fibrinous exudate There was a large communication with the ex- 
terior, admitting two fingers easily through the fourth and fifth 
interspaces The fifth rib had been broken and partly removed 
The bullet left the chest about the eighth interspace The circula- 
tory system, gastro-intestinal system, genito-urinary system, liver, 
thyroid, adrenals, and brain were normal The spleen was one 
and one-half times its normal size The capsule was not thickened 
and on section was very soft and congested 

Case IV — Private D C J , aged twenty-five years, Co C, 324th 
Machine Gun Battalion 

Wounded November 10, 1918 Bullet penetrated the soft parts 
of the left upper arm, entered the left chest below the axilla Ad- 
mitted to Base Hospital 61 November 14 Wounds dressed and drain- 
age tubes inserted His general condition was poor Temperature, 
104° Dullness of the left lobe Aspiration in the sixth interspace 
Much foul-smelling gas removed Wound culture showed an 
anaerobe November 24, patient dehnous, in extremis Died the 
following day 

Anatomic diagnosis Empyema Collapse of the left lung 
Broncho-pneumonia Fracture of the left fourth rib Gunshot 
wounds multiple, penetrating left chest Retained foreign body 
There was a penetrating wound on the external surface of the 
left arm, which passed posteriorly to the humerus There was a 
ragged, superficial wound on the lateral surface of the thorax in the 
left mid-axillary line at the level of the fourth rib 

The left pleural cavity contained about 600 cc of frothy, foul- 
smelling pus The lung had collapsed and was firmly adherent to 
the mediastinum and diaphragm The lower end of the trachea and 
bronchi were very congested and contained considerable sero- 
sanguinous material The left lung was covered with a thick, black 
exudate The lateral surface, half way between the base and the 
apex, was lacerated The terminal bronchioles were much dilated 
The middle lobe was the same as the upper and there were some 
dark, depressed alveolar outlines Many were consolidated along 
the inferior and posterior surfaces These areas were dark red, 
stood out distinctly from the surrounding air-contaimng tissue, and 
sank rapidly in water 

Circulatory system, gastro-mtestinal system, and genito-unnary 
system normal 

The liver was about one and one-half times its normal size, en- 
largement chiefly confined to the left lobe The surface was very 
mottled, with yellow edges, and on section this presented a distinct 
nutmeg appearance Other organs normal 

Bacteriology Heart’s blood showed a non-hsemol3dic strepto- 
coccus From the lung was obtained a Gram-negative, motile, putre- 
factive bacillus (undetermined), staphylococcus and streptococcus 
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Case V— Corporal A W, No 735837. aged twenty-two years, 
Co F I ith Infantry 

Wounded November 5, 1918, at 6 A M Diagnosis Gunshot wound 
of the left lower chest and upper abdomen At operation eight 
hours later, the upper abdomen was found filled with blood The 
pleural cavity was cleansed and the lacerated spleen removed No 
evidence of injury to the intestines Closure of the abdominal 
wound with rubber-tube drainage Intravenous saline Patient m 
poor condition November 12 a large amount of sloughing tissue 
was removed 

November 14 he was admitted to Base Hospital 61 The sutures 
had pulled out and the entire wound was open for a distance of 8 
inches Cultures from the wound showed streptococcus and an 
anaerobe November 19 the wound was partially drawn together 
with heavy through-and-through silk sutures November 24 signs 
of a right broncho-pneumonia 

Gunshot wound of the chest m the mid-scapular line, fracturing 
the eleventh rib Wound of the abdomen in the left hypochondriac 
and lumbar region Collapse of the left lung Empyema left, acute 
fibrinous pleurisy, localized peritonitis, haemolytic streptococcaemia 

Postmortem examination showed an emaciated individual A 
large suppurating wound on the anterior abdominal wall There 
was a large wound perforating the thorax, through the space occu- 
pied by the eleventh rib 

The intestines were adherent to the anterior parietal peritoneum 
Localized peritonitis limited to the intestines subadjacent to the 
wound Adhesions were easily broken up The spleen had been 
previously removed Thfere were many adhesions in this region 

The left lung had collapsed There was no pus in the pleural 
cavity, but a thick, fibrinous exudate on the visceral and parietal 
pleura The right lung was very voluminous and the posterior part 
of the lower lobe was slightly reddened and showed subpleural 
hemorrhages On section the upper and lower lobes were air- 
contaimng throughout The lower appeared reddish on the surface 
and on section sero-pus escaped The left lung was about one- 
third its normal size The parietal pleura was removed with the 
diaphragm It was very thick and tough, like shoe leather, as was 
the visceral pleura Both surfaces were covered with much fibrinous 
exudate The pleural cavity had evidently been the seat of a marked 
suppurative process, which had drained out completely through the 
opening of the thorax The lower and postenor parts of the lobe 
were consolidated The inferior surface was firmly adherent to the 
diaphragm The gemto-urinary system, pancreas, and adrenals 
were normal The thyroid was much enlarged and gave the appear- 
ance of colloid degeneration Some loops of the ileum were adherent 
to the colon and the abdominal wall There was no ulceration or 
obstruction The caecum and transverse colon were evidently in- 
volved by direct extension from the wound On section the liver 
showed some evidence of cloudy swelling 
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The surface of the brain was much congested and there was a 
brown spot 5 cm long and 2 cm wide on the inferior surface of the 
frontal lobe, involving the extreme anterior portion This appeared 
to be the seat of an old hemorrhage 

Bacteriology Heart’s blood showed haemolytic streptococcus, 
abdominal wound staphylococcus. Gram-negative and Gram-posi- 
tive diplococcus From the lung haemolytic streptococcus and staphy- 
lococcus were recovered 
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OPERATIVE RESULTS IN TWO HUNDRED BREAST TUMORS * 

By Byron B Davis, M D 
OF Omaha, Neb 

My private records of operations for growths of the breast contain 
the histones of i66 persons suffering from malignant tumors and 44 from 
benign In this series no cases have been included that were operated 
during the last three years, and the records cover my pnvate work from 
1898 to December, 1916 The records of many other cases operated are 
inaccessible or so incomplete as to be valueless The cases included have 
practically all of them been verified by the microscope in the hands of a 
trained pathologist 

Of the 166 cases of malignant disease that an effort has been made to 
trace there was one operative death, the remaining 165 having left the 
hospital apparently in good condition One hundred and sixty-five were 
diagnosed as carcinoma and only one sarcoma was found All but one 
occurred in women 

My letters were sent to the husband, son, daughter, or physician, and 
not to the patient, as it was felt that this method would most likely bring 
answers in the event that the patient had died To the 165 letters sent 
out answers have been received thus far from loi Up to the present, 64 
have failed to answer and these cannot be used for statistical purposes 

Of the loi answers received 63 may be considered free of the disease for 
periods ranging from three to about twenty-one years Of the 38 remain- 
ing 36 have died of local or disseminated cancer, and two yet living are 
suffering from recurrence Three or four reported dead were not con- 
sidered by their relatives to have died of cancer , one was called “ creep- 
ing paralysis,” one “ from a stroke,” etc , but these were obviously deaths 
from cancer and are so included 

This gives us, then, the rather encouraging result of a little better 
than 62 per cent of the cases free of recurrence from three to twenty years 
I refrain from using the word “ cured ” in this connection, for there 
have been a number of cases that have remained free of any evidence of 
the disease from five to nine and one-half years and have then recurred 
and died of the disease, and there is little doubt that some of the cases 
reported free of all trouble now will later succumb to the disease For 
this reason it is freely conceded that 62 per cent is not a fair estimate of 
cures obtained It is also only fair to presume that among the 64 not 
heard from the proportion of deaths is larger It is only natural that the 
friends of the living would be more likely to answer the questions pro- 
pounded than the friends of the dead 

* Read before the Western Surgical Association, Dec 6, 1919 
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Allowing for all sources of error we have 63 very favorable results, and 
this means a good many years of life and health and, it is hoped, happi- 
ness in the aggregate 

Under benign diseases of the breast there have been included 44 cases 
Two cases that were considered benign at the first operation later ap- 
peared with carcinoma and underwent the radical operation Whether 
the diagnosis first made was erroneous or the malignancy was of later 
development it is impossible to say Forty of the benign cases were in 
females and 4 m males Under the caption adenoma, fibroadenoma, and 
cystadenoma there were 37, and one with mastitis complicated with adeno- 
mata In 3 of these cases both breasts were involved and the tumors 
excised from both In two cases after the adenoma had been excised 
from one breast it appeared in the other and was excised, and in one 
case a second adenoma was later excised from the same breast 

The treatment of the adenomata in females was simply excision, usu- 
ally through an incision along the thoraco-mammary junction, the breast 
being turned up and the tumor removed from underneath. In two cases 
of multiple fibroadenoma the disease was so extensive that simple ampu- 
tation of the breast was done, and in two other cases before I made a 
regular practice of having a frozen section made immediately m all 
doubtful cases, I did the radical operation under the impression that it 
was carcinoma Later these two cases were shown microscopically to be 
benign and are so counted In each of the four male cases the breast 
was amputated 

In the cases mentioned of mastitis complicated by multiple adenomata 
the breast was amputated as was also done in three cases of generalized 
chronic mastitis There were also two cases of lipoma that were simply 
enucleated and one case of mammary tuberculosis in which the breast 
was removed 

The average age of those having benign growths was thirty-four 
years, while the average age of those suffering from carcinoma was forty- 
seven and one-half years The surprisingly large number of women with 
carcinoma between the ages of thirty-five and forty-five and the small 
number past sixty brought the average below that usually given 

For some time I have been under the impression that the propaganda 
being carried on by the “ Society for the Control of Cancer ” and by the 
medical profession generally is bringing women with cancer of the breast 
to the surgeon much earlier than formerly From this standpoint my 
statistics are truly disheartening The time the growth was first noted 
IS given in almost all the histones The average time between the dis- 
covery of the “ lump ” and the day of the operation in those operated 
before 1910 was one year, three months, eight days, while those operated 
dunng the years 1910 to 1916 were aware of the growth one year, five 
months, eight days before the operation, a difference in favor of the earlier 
group of exactly two months A partial explanation of this apparent lack 
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of progress is that in the 1910 to 1916 period are included two women with 
tumors of thirty and fourteen years’ standing, respectively Leaving 
these two cases out of consideration it would bring the average duration 
of the later period down to a little below that of the earlier. 

Statistics are peculiar things It is also found that the average time 
between the discovery of the " lump ” and the operation of those that 
died of recurrence is practically the same as of those that have remained 
free of the disease These apparently contradictory figures should not 
lessen our determination to operate as early as possible in every case 
The discovery of the " lump ” is in most cases purely accidental, and it 
bears little relation to the beginning of the disease Every surgeon fre- 
quently operates on tumors only recently discovered that show advance- 
ment and must have been well started months before the date of dis- 
covery It IS evident that in most cases carcinoma of the breast antedates 
its discovery weeks and months and sometimes years 

There was one operative death, Mrs N , of Valentine, Neb , aged 
seventy years, referred by Dr Alfred Lewis Had carcinoma of the right 
breast, well advanced and of five years’ duration Her condition seemed 
satisfactory, and the usual radical operation was done October 23, 1912 
She died October 25 of suppression of urine 

Another case was a tragedy Mrs R, aged sixty-one years, had 
carcinoma of the right breast with great axillary involvement She was 
operated June 21, 1910 In dissecting some adherent glands from the 
axillary artery the artery was punctured The wound was sutured as 
carefully as possible, but at the close of the operation no radial pulse 
could be felt The arm was wrapped in cotton and kept as warm as 
practicable, but gangrene of the forearm occurred, and July 6 the arm 
was amputated at the junction of the middle with the lower third She 
recovered nicely from the operations but died of recurrence of the cancer 
eleven months later 

For the past eight years it has been the regular procedure to have a 
pathologist present in all doubtful cases who makes a frozen section of 
the removed tumor In from three to eight minutes he is able to make a 
fairly thorough study of some sections If he finds a definite picture of 
malignancy the radical operation is done at once, if he fails to discover 
malignancy the little wound is closed This combination of the macro- 
scopic study of the growth and the microscopic examination is fairly free 
from error, but not as certain as a careful laboratory study of the case 
made at leisure To combat this source of error the tumor is taken to 
the laboratory later and prepared in the usual way and many sections 
are studied In two cases of this series that appeared benign at the hasty 
frozen-section examination, malignant areas were discovered later and 
radical operation was done 

In this series are many cases that have had local recurrences which 
have been removed by later operations It is fair to state that most of 
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the cases requiring secondary operations have subsequently died of the 
disease, but this has not been true of all of them Even if all of this class 
had finally died operations for local recurrences prolong life and keep the 
patient hopeful Several with one or more recurrences that were promptly 
removed are still alive and well and free of any evidence of disease a 
number of years after their last operation As an example of what may 
be done Mrs R , aged forty-six years, was operated for a carcinoma of 
the right breast of four years’ duration, November 22, 1909 A nodule 
appeared in the scar and was removed by a wide dissection July 28, 1910 
Still another recurrence along the line of the scar was removed April i, 
1911, about eighteen months after the first operation She came to my office 
a few months later and the scar was nice and smooth and gave no sign 
of any active process About this time she moved to Chicago On 
October 19, 1919, a letter from her husband stated that she is alive and 
well and had had no further evidence of the disease since her last opera- 
tion, eight and one-half years before 

Cases of this kind give one courage to persist in removing these local 
recurrences when the outlook is darkest One should make as great an 
effort to get rid of a recurrence radically as if he were dealing with the 
primary disease 

Among the 166 cases m this senes one woman presented herself with 
carcinoma of both breasts that had developed simultaneously Radical 
operation was done on both sides February 22, 1904 She was alive and 
well and free of recurrence a year ago, the last time I have heard from her 

In the series were seven patients operated for carcinoma of one 
breast who subsequently returned with carcinoma of the other for which 
radical operation was also done Five of them died subsequently of 
cancer and two are alive and well six and one-half and seven and one- 
half years, respectively, after the second breast was removed When a 
carcinoma permeates the lymphatics inward to the sternum it may be 
carried by the anastomosing lymphatics across the front of the sternum 
to the opposite breast and axillary glands, and really when the permea- 
tion pursues this course it is not of much graver significance than to be 
carried to the lymphatic glands on the side in which it originates 

The youngest case in the series was a girl only eighteen years old 
Only a few days before she appeared for an operation a “ lump " was 
discovered in the left breast It was almost “ woodeny ” in feel and had 
all the clinical characteristics of a typical carcinoma A frozen section 
from the tumor, removed June 8, 1916, was pronounced by Doctor Man- 
ning to be carcinoma and the radical operation was done The later 
study of numerous sections confirmed this diagnosis It was clinically, 
macroscopically and microscopically an adenocarcinoma This girl has 
been lost sight of 

There was in the senes one case of sarcoma operated October 16, 1916 
Two local recurrences were removed the first six months after the radical 
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operation A letter from the husband, written October 25, 1919, states that 
she IS in the best of health and there is no sign of the disease 

Most of the cases operated the past ten years have received X-ray treat- 
ment I am not able to make any positive assertions concerning its effects 
About all I can say is that it seems a mildly palliative measure, and should be 
used vigorously after every operation for mammary carcinoma 

A few years ago it seemed that the ultimate had been reached in the 
surgical management of carcinoma of the breast The ideas promulgated 
by Handley have produced some modifications that promise to lower the 
final death-rate still more Formerly about all we had in mind was to remove 
the breast, the pectoral muscles, and fascia widely and to clean out the 
axilla with the feeling that the avenue of dissemination outside of infil- 
tration and metastasis was via the lymphatics leading to the axilla, and 
sometimes the enemy would make a counter attack on the mediastinum, 
the lungs, the liver, or some other vulnerable point for which the sur- 
geon did not blame himself because he considered these attacks embolic 
and involvement of these regions meant metastasis via the circulation 
It seems that Handley’s views that the chief method for the dissemi- 
nation of cancer is by the cells g^rowing along the lymphatic vessel 
lumina, and that they can as readily grow downward and penetrate the 
abdominal wall in the epigastric angle and reach the liver or the peri- 
toneal cavity, or by growing along the lines of communication towards 
the sternum and passing backward in lymphatics that accompany the 
internal mammary vessels to the mediastinal space, or by growing along 
the anastomosing lymphatics from the opposite side may reach the other 
breast, are correct Still other routes may be chosen Knowing the lines 
of most active permeation will naturally influence the form of operation 
The removal of large areas of skin as formerly practised does not now 
seem necessity Most recurrences in the skin have been shown to be 
extension of the process upward from the so dangerous fascia Any 
tissue that is abundant in lymphatics is a menace, because the lym- 
phatics have been shown to be the most travelled routes by which cancer 
IS disseminated Hence the most extensive removal of deep fascia and 
muscles extending not only to the axilla with the removal of its fat and 
glands, but extending inward past the border of the sternum and down- 
ward to the epigastric region, in order to cut off the different lines of 
advance of the cancer cell, is the logical procedure 

To have a set form of incision I am satisfied is a mistake The loca- 
tion and extent should determine the line of incision and the amount of 
skin to be removed If the growth is deeply seated only a comparatively 
small amount of skin need be sacrificed If near the surface, and espe- 
cially if the skin is adherent, a much larger area should be removed 
The most methodical part of the operation, as well as the more exten- 
sive, occurs beneath the skin There is really no especial limitation to 
the amount of fascia and fat that may advantageously be sacrificed In 
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the fascia one may be reasonably certain that there is microscopic inva- 
sion much farther than is macroscopically apparent 

Volkman’s three-year period of freedom from recurrence does not con- 
stitute a cure of cancer Neither does a five-year period A number in 
this senes were free from recurrence more than five years, but later died 
of cancer The longest period noted in any of them was a woman, 
operated October 31, 1904, at the age of sixty-eight She was apparently 
free of all trouble until early in 1914, about nine and one-half years after 
her operation, and she died of the disease in December, 1918, more than 
fourteen years after her operation I examined this woman several times 
and the recurrence came in the form of nodules over the chest wall, 
formerly occupied by the breast, and was a typical local recurrence and 
not a carcinoma originating as a pnmary growth At least, that is the 
way it appeared to me 

In conclusion, my study of these cases and the results obtained are 
encouraging rather than discouraging Operation for cancer saves lives 
The very early operation, so early that the microscope is necessary to 
majce the diagnosis, is bound to produce better results than the opera- 
tion done after the disease is easily diagnosed The radical operation 
should be directed m such a way as to remove as thoroughly as possible 
the highways along which the disease is disseminated 

The campaign of education of the public with reference to the signs 
of early cancer and its curability when operated early should be con- 
tinued and kept up unceasingly And finally the fact should be appre- 
ciated that every woman operated for carcinoma of the breast who remains 
free of the disease is more powerful propaganda in the community in 
which she lives than all the tracts that could be written 
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By Theodoeb F Riggs, M D 

or PlEHHE, S D 

Protrusion of a portion of the abdominal viscera through an opening 
in the diaphragm, while by no means unknown, is perhaps more fre- 
quent than we realize According to Giffin,’^ about 650 cases of diaphrag- 
matic hernia had been reported in the literature up to 1912, and eighteen 
articles on this subject, from the point of view of the radiologist or 
surgeon, have appeared during the past two years Since many of the 
diagnoses have been made only in the autopsy room and as a number of 
patients have been operated upon with the hernia unrecognized and un- 
relieved, it is probable, as Soresi^ so clearly points out, that many a 
person is m discomfort to-day because of the failure to recognize the 
true condition present 

According to the authorities the great majority of diaphragmatic 
hemiae occur to the left of the midline The case herein reported we be- 
lieve to have been a true traumatic hernia on the right of the midline 

The patient, a woman, aged thirty-four years, weight, 170 pounds, 
height, 66 inches, was admitted to St Mary’s Hospital December l, 
1918 Complaint Vomiting ten to sixty minutes after nearly every 
meal Family and personal history unimportant except that the 
patient has been strong and active, doing hard physical house and 
farm work Present trouble began about two and one-half years 
ago and has been gradually increasing The patient ascribes the 
beginning of her trouble to carrying a wash-tub nearly full of 
water This she carried some fifty feet with the side of the tub 
resting against her abdomen While carrying the tub she noticed 
a sharp rather sickening pain m the upper abdomen or in the angle 
of the ribs, which pain almost wholly ceased when she emptied the 
tub and was relieved of the weight She, however, did no more 
work that day because of persisting nausea with a few unsuccessful 
attempts at vomiting The next day she was seemingly as well as 
ever and for a time continued to do her usual work, but without 
attempting to repeat the tub-carrying incident Recurring attacks 
of mild nausea and eructation at various intervals were noted during 
the first year, gradually increasing in frequency, and during the past 
year and a half the nausea and belching has been followed more and 
more by vomiting, until during the past six months the nausea has 
almost ceased and the vomiting has been noted to occur within ten 
to sixty minutes after nearly every meal The vomitus consists of 
the food ingested, but rarely, if ever, has the patient vomited all of 
the food taken There has been no appreciable loss of weight or 

♦Read before the Western Surgical Association, December 6, 1919 
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strength There has never been any severe pam since that at the 
onset No blood has been in the vomitus nor, so far as known, in 
the stools Liquids were perhaps less likely to be vomited than more 
solid food The bowels have always been somewhat sluggish and 
the patient thinks that during the past year this sluggishness has 
increased Menstrual history negative, the possibility of a preg- 
nancy or of a pelvic tumor or inflammation was carefully considered 
and eliminated 

Examination showed a rather pale, well-developed, well-muscled, 
rather fleshy young woman Temperature repeatedly normal 
Haemoglobin, 70 per cent , leucocytes, 7600, blood-pressure, systolic, 
134, diastolic, 80-85, urine normal Test meal an hour after eating 
showed a free hydrochloric acid of 26 and a total acidity of 49 A 
second specimen taken thirty minutes later gave hydrochloric acid 
23 and a total of 31 Digestion poor and there was considerable 
mucus In the chest the lungs were clear and there was no restric- 
tion in respiratory movement The heart sounds were normal, but 
the area of cardiac dullness and the apex beat were noted to be 
about one finger breadth higher than normal Although the chest 
was separately examined by two of us there was no area of tympany 
found The abdomen was fleshy, full, and soft, with no tender area 
except on deep pressure beneath the costal border in the gall-bladder 
region The stomach outline was high but not unusually so, and 
there was no unusual dilatation or discomfort on filling the stomach 
with air The capacity of the stomach was about 750 c c , as noted 
on lavage 

Following a barium meal the X-ray showed a high stomach, but 
very unfortunately the margin of the first plate came too low to 
include the pylorus The second picture taken an hour later shows 
the baiium passing upward and to the patient’s right through a 
constricted area proximal to the pylorus The patient vomited ap- 
proximately half of the meal, and the succeeding bowel pictures 
were not satisfactory That we did not fully appreciate the second 
picture is shown by the fact that our choice in the a o diagnosis 
was a secondary gastric upset due to adhesions resulting from an 
old ulcei Looking backward it is easily seen that we should have 
made a correct diagnosis 

Operation December ii, 1918, under ether anaesthesia Incision 
over upper right rectus Gall-bladder and appendix normal The 
peculiar fact was noted that no omentum and no transverse colon 
could be seen on first examination A portion of the greater curva- 
ture of the stomach was visible, but its margin was almost parallel 
to the incision On following the colon from near the hepatic 
flexure what should have been the transverse colon was found to 
pass upward and to the left of the gall-bladder where it was parallel 
to, and slightly behind, the greater curvature of the stomach The 
right and left lobes of the liver were widely separated along their 
lower margin just to the left of the point of juncture of the falciform 
ligament The transverse colon and the stomach were found to pass 
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upward in this separation of the liver and to pass through an open- 
ing in the dome of the diaphragm slightly to the right of the midline 
Considerable difficulty was met in withdrawing these organs from 
the opening in the diaphragm, but when accomplished it was found 
that the contents of the hernia consisted of the pyloric portion of the 
stomach, the greater portion of the transverse colon and almost the 
entire omentum Following the removal of these organs from the 
diaphragmatic opening, the patient at once ceased to breathe, but 
respirations were resumed when pressure was made closing the 
abdominal incision The incision was then extended upward along 
the costal border to the midline and the hand was easily passed 
through the opening in the diaphragm As nearly as could be told 
the cavity occupied the posterior part of the mesial portion of the 
nght half of the chest The heart could be felt pulsating to the 
patient’s left and the lung tissue resistance could be felt anteriorly, 
to the outer side and above the hand Posteriorly the ribs and 
bodies of the vertebrae could be easily felt through a thin layer of 
soft spongy tissues There was a definite sac, but whether composed 
of two layers, the peritoneum and pleura, it is impossible to state 
The opening in the diaphragm had its long axis anteropostenorly 
and there was a distinct continuation of the diaphragm for at least 
two inches anteriorly and one and one-half inches posteriorly beyond 
the ends of the hernial opening, which easily admitted the examin- 
ing hand and was fully three inches long To close the hiatus four 
double sutures of No 3 plain catgut were passed through the two 
pillars or margins of the opening, leaving the ends long, until all 
sutures had been placed, when they were tied To insure a more 
permanent closure a portion of the omentum was lifted up and 
sutured over the opening To pass the sutures in the diaphragm it 
was necessary to elevate the costal border, whereupon respiration 
would cease It was therefore necessary to pass one stitch and close 
the abdominal incision by pressure until respiration was reestab- 
lished before attempting a subsequent suture In the passage of one 
of the sutures the needle evidently punctured the pericardium or 
possibly touched the heart, as there resulted a sudden violent 
tachycardia Needless to say, that needle was promptly withdrawn 
Final closure of the diaphragmatic opening was apparently sound, 
for the abdominal incision could be held open without affecting the 
respirations One small roll rubber drain was placed in the upper 
end of the incision with its tip carried down nearly to the line of 
suture in the diaphragm and the abdominal incision was then closed 
Convalescence was uneventful except that during the second week 
the temperature ranged between 99° and 101°, probably due to a 
collection of fluid in the hernia cavity as was evidenced by relative 
dullness in this region Whatever the cause, it gradually quieted 
down and the dullness disappeared The displacement of the heart 
upward as noted before operation was entirely corrected and was 
doubtless due to the pressure of the displaced abdominal viscera 
The patient was discharged from the hospital on January 5, 1919, 
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but was again seen on February 26 when a barium picture showed 
the stomach in normal position There has been complete relief 
from the symptoms 

That the hernia was of traumatic origin we believe the history shows 
That the opening was to the right of the midline we are certain That 
the condition was not an elevation or relaxation of the diaphragm is 
proved by the definite limits of the opening That the rupture was not 
through one of the normal openings in the diaphragm was shown by its 
position and the fact that no tissues passed through the ring other than 
those named 

Of the presence of a hernial sac or membrane we are sure, although 
we cannot be certain it was not a false sac developed by the long stand- 
ing hernia However, because the hernia evidently did not reach its 
maximum size at onset, because there were no adhesions of the viscera 
in the sac, and because the pillars of the split in the diaphragm were so 
evidently covered with peritoneum, we feel justified in believing the 
hernia to have been a true one, namely, contained in a sac formed by the 
diaphragmatic peritoneum and the diaphragmatic pleura 

If It be true, as seems likely, that the profession is not making as 
high a percentage of correct diagnoses in diaphragmatic hernia as in 
other more frequent abdominal conditions, the failure is probably due to 
lack of a sufficiently definite symptomatology DeCourcy® has formulated 
a few symptoms which point to non-traumatic cases of diaphragmatic 
hernia Soresi^ discusses fully the difficulties of outlining the symptoms char- 
acteristic of small diaphragmatic hernias which he says are never diag- 
nosed, and he urges careful routine examination of the diaphragm A 
comparison of the cases reported by Beckman,^ Giffin,^ DeCourcy,^ and 
others brings out clearly the vanations in, and the multiplicity of, 
the symptoms 

This IS to be expected when one considers the many combinations 
possible, depending upon the location of the hilus and the viscera in- 
volved It IS reasonable to expect the traumatic hernia to be more easily 
diagnosed than the non-traumatic form, but one must remember that the 
severity of the symptoms is not necessarily in keeping with the size of 
the hernia The possibility of a diaphragmatic hernia should, perhaps, 
be more often considered 

* GifRn, H Z Annals of Surgery, 1912, vol Iv, p 389, and personal communication 
’ Soresi, Angelo L Annals of Sltrgery, 1919, vol Ixix, p 254 

* DeCourcy, Joseph L Annals of Surgery, 1919, vol Ixx, p 179 
‘ Beckman, EH S , G and O , 1909, vol ix, p 154 
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WITH REPORT OP A CASE 

By Louis Frank, M D 

OP liOUISVlIiEE, Kt 

ScuDDER, in 1912, could find only fifty-three cases of diaphragmatic 
hemise which had been subjected to operation Since then a number of 
cases have been recorded We must, however, conclude that those of 
congenital origin are exceedingly rare and do not often come to operation 
More rare, for evident reasons, are those, whether congenital or traumatic, 
occurring on the right side 

A careful review of the literature since Scudder’s paper reveals only 
forty-one additional cases reported, and one of these a personal com- 
munication We are forced to believe, however, from conversation with 
some of our X-ray friends, that there have been others , but whether they 
occurred in adults, or whether tliey ever came to operation, I have no 
means of knowing 

Of the additional cases recorded m the literature only five were re- 
ported as congenital, those observed and operated upon being accounted 
for largely by the trauma of war Most of the cases occurred in soldiers 
as the direct result of missiles In this type of case, also, it is a fact, 
explained by the anatomic position of the liver, that the hernia was 
almost uniformly upon the left side 

A study of these cases indicates that the abdominal method of ap- 
proach IS the most popular This is easy to understand in cases of 
traumatic origin where a missile has entered the abdomen primarily 
We find, also, that one patient with congenital hernia was subjected to 
gastro-enterostomy, this being the only feasible procedure to obtain relief 
from urgent symptoms which were present 

Of the additional cases which I have collected, two were observed 
post-mortem One was advised against operation, the pathology having 
existed without much discomfort, according to the history, for a period 
of forty-five years, the patient at the time of diagnosis and presentation 
being fifty-nine years of age 

In the description of diaphragmatic hernia there is nothing to sur- 
pass — either from an anatomic standpoint, or from close study and analysis 
of the symptomatology in both strangulated and non-strangulated cases 
— that written by Cooper in his classical work on hernia published m 
1804 He divides diaphragmatic hernia into three vaneties, and I be- 
lieve his division holds good to-day He first classifies them into con- 
genital and acquired Under the congenital type he describes two 

* Read before the Southern Surgical Association, December 16, 1919 
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varieties, one in which there is a distinct peritoneal sac, in the other 
there being no sac The third variety also has no sac, this being entirely 
traumatic in origin 

A study of the literature confirms Cooper’s opinion that congenital 
hernuB of the second variety are rarely seen, as the subjects usually die at 
birth or shortly afterward In the first variety of the congenital type the 
individual may live for quite a period of years, and in his work Cooper 
mentions such cases, describing also cases of the second variety and of 
the traumatic type 

Among the illustrations to be shown in connection with this papei 
theie are three taken fiom Cooper’s work (Figs i, 2, and 3) These were 
selected because of then excellence * 



Fig I — Phrenic hernia caused b> fracture of the nbs tFrom Cooper Hernia 1804-1844) 

Beckman believed that the congenital t^'-pe could not be benefited by 
opeiation, and the opinion was then expressed repeatedly and set forth 
in text-books on surgery that such hernife should not be operated upon 
unless the}'^ become strangulated, and this seems to have been the gen- 
eral practice Beckman says the congenital type are not tiue hernise in 
that they have no sac In the face of the reported cases, which ha\e been 
carefull}’- studied, this contention can hardly be maintained 

Giffin, m 1912, and Scudder in the same jear reMeved most carefully 
and completely all the literature of this subject At that time about 

' There is nothing to be found in modern literature which equals the descrip- 
tion of the clinical symptomatolog> of congenital, strangulated diaphragmatic 
hernia which appears m the work of this famous surgeon of b3gone and almost 
forgotten dajs Those interested ^\lll find much \aluable information concerning 
the subject of hernia in general in his book published o\er one hundred 3 ears ago 
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one thousand cases had been recorded, though of these a very large pro- 
portion had been discovered only at autopsy Scudder’s study showed 
that there had been about fift>-three operations performed for diaphrag- 
matic hernia at that time, and of this number thirty-nine patients had 
died The thoracic approach was used in eleven, of which seven re- 
covered , the abdominal approach in forty-two, of which thirty-five died 
In these fifty-three cases deliberate operation based upon pi e-operative 
diagnosis was pei formed m onl} six, the othei patients applied to the 
surgeon for relief of intestinal obstiuction, and, as he says this is most 


FigZ 



Fig 2 — Phrenic hernia m the fcetus g g 
bougie (passed through diaphragmatic aper 
ture From Cooper Hernia 1804-1844 ) 


3 
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turn tProm Cooper Hernia 1804-184;) 


likel} the cause of the high mortality The case lepoited by Giffin in 
1912 IS included as one of the six diagnosed before operation, though, if I 
read the report of Beckman coirectly, three of his cases were also diag- 
nosed before operation We would recommend the articles of Giffin and 
Scudder to those who desire to pursue further studies of the literature of 
this subject 

Recent!} , as has already been said, probably as^a result of war wounds, 
the subject has again been brought to the attention of the profession 
particular!} by Soiesi, in a paper published dunng the current yeai He 
reports one congenital and two traumatic cases, suggesting a method of 
closure to insure against recurrence of the hernia We may say, m pass- 
ing, that we know from experience it is not always possible to success- 
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fully execute a previously planned procedure for permanent cure m 
these cases This is also well illustrated b}’' Downes’ case of congenital 
hernia in a boy about se\ en years of age, where it v as impossible to restore 
the visceia to the abdominal cavity, necessitating on account of the extreme 
condit on of the child a gastro-enterostomy to prevent starvation 

Downes believes from his expeiience that the abdominal approach is 
better, because m congenital cases wheie hernia has occuiied through a 
dilated opening it may be impossible to coriect the condition by appioach 
from above In our own case, as the citation will show, it uas impossible 
to successfully deal with the condition thiough the abdominal incision, 
necessitating a tians-thoiacic opeiation 

Attention is called by the authoi last quoted to the possibilit} of 
mistaking a full stomach hei mated thiough the diaphiagm for pyo- 
pneumolhoiax, and he states that sc\eial cases have been lecoided m which 
such a mistake, follow'ed b}'^ aspiration, teiminated fatalh While in 
foimei }eais there may have been difficulty in diagnosis, we believe 
to-day w'lth the aid of the lontgenologist and steieoscopic Mews the 
diagnosis can be accuiately made m piacticall} eveiy case In oui owm 
case no difficulties w’^eie piesented aflei a stereoscopic pictuie was obtained 
Wheie a laige poition of the stomach is hei mated, the clinical histoi} 
IS similai to that of houi -glass oi obstiuctcd stomach, except that theie 
aie peiiods of i emission and the symptoms begin in eaih childhood 
How'evei. the symptomatology, pathology, and etiologic factois have 
been so full} discussed in the liteiatuie that we will not considei them 
fuithei 111 this papei, oui desiie being lathei to lepoit an mteiesting and 
piobably unusual case wnth the difficulties confionting us m oui effoits 
at lelief 

Case I — V B , aged sixteen }cais, schoolboy, admitted Fcbiuaii 
2, 1919 The family histoiy w'as negative The boy had not been 
w'^ell since he w^as eighteen months old, at wdnch time he had not yet 
been weaned The mothei noticed that he would fiequcntl} go the 
gieatei pait of the day wnthout nuising, and that often after musing 
(duiing these peiiods) the ingestion of food was follow^ed by \omit- 
ing This wms paiticulaily tiue wdien he took much nouiishment, 
ovei filling the stomach, and w'as attiibuted to that cause L.itci it 
w^as evident that the attacks of vomiting wcic induced by the lecum- 
bent postuie When the child w'as on his feet and going about he 
seemed to have less tiouble Vomiting w'as most frequent at night, 
and often the mother would remain up wnth him the gicatei pait of 
the night on account of his appaient distiess and his inabiht} to 
letain food 

Vomiting was sometimes as fiequent as six times daih, then 
again he w ould go foi tw o w'ceks w ithout an attack For w eeks at a 
time he would \omit food two or three times a week, and then he 
w'ould be fiee of disturbance for a week or two He did not gam 
rapidly' in w'eight though continuing to giow What he gained m 
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two or three weeks he would lose during the attacks As a child he 
had almost constantly borborygmus without distention This was 
often very anno3^ing The sounds were audible to those in the room 
and were relieved to some extent by belching 

Later as he took solid food he would have little or no trouble 
for weeks at a time when he would rapidly gam in flesh For sev- 
eral years he had little trouble except occasional vomiting at night 
accompanied by much abdominal pain He was able to attend 
school, but could not indulge in much exercise for fear of an attack 
He subsisted largely on liquid and soft diet taken in small quantities 
at quite frequent intervals He never had any cardiac attacks nor 
respirator}'- difficulty 

Piesent illness and condition The patient comes on account of 
marked gastric disturbance which is iriegular He is having 
“ attacks with his stomach ” two or three times a week During 
the attacks he has pain, “ bloating of the stomach,” and vomiting 
He cannot eat without bringing on discomfort This lasts a while, 
IS followed by vomiting, the vomitus containing food eaten two or 
three meals previousi}, and after the stomach is apparently emptied 
he will again suddenly regurgitate or vomit more food He can 
take only liquid and in small amounts, and even this at times in- 
duces vomiting of foul material His trouble is made woise by the 
recumbent position Epigastric discomfort is constant, but the vomit- 
ing Itself IS painless The pain he has is not paroxysmal There is 
no dyspnoea nor does he have palpitation He has seen many doctors, 
has been in bed much, and has been X-rayed several times Four 
weeks ago he had a mild diarrhoea, some clay-colored stools, and was 
slightly jaundiced (^) 

Physical examination A pale, ansemic-loolcng, only faiily nour- 
ished boy Skin No jaundice, though skin rather sallow Sclera 
Normal in color Teeth and tonsils Normal Head Negative 
No enlarged glands nor evidence of glandular deficiency Sexually 
Mature Heart Negative for murmurs or increased size Apex 
beat Displaced upward but not laterally No epigastric pulsations 
Lungs Thorax full at lower part, not normal wedge shape Normal 
breath sounds not heard in lower chest, and seem altered over upper 
chest on right side, left side normal Abdomen Negative for 
tumors, pulsations, rigidity and tenderness Genitals Small right 
hydrocele, otherwise normal Extremities Normal 

Analysis of the gastric contents was not made, though stomach 
lavage was followed shortly by regurgitation of a small quantity of 
foul-smelling fluid containing some undigested food particles The 
mine was practically normal The blood examination showed a 
decided diminution in red corpuscles, normal number of whites, 
with haemoglobin seventy per cent 

Our conclusions were that we had to deal with pyloric obstruc- 
tion, i e , partial gastric obstruction The patient was radiographed 
by Doctors Keith and Keith, of Louisville, whose report is appended 
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Fig 4 — DiigrMmnatic dnwtng after abdominal exploration Showing hernial i mg with p>lorus and dou 

denum within sac 



Fir 5 — Diagrammatic drawing after reduction Shaded portion formed hernial content 
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January ii, 1919 Fluoroscopic Chest — The cardiac aid aortic shadows are 
normal The diaphragm is mobile, the dome being higher on the right side than 
normal There is no loss of contour on either side 

Bat turn Meal — There was a delay of barium at the cardia, with moderate 
dilatation of the lower end of the oesophagus for about three inches The 
cardia is high under the ribs on the left side, the shadow being about the size 
of a fetal head, with no resemblance to the stomach shadow After waiting 
a few minutes a small amount of barium was seen to the right of the spine, 
which gradually assumed a pear shape This shadow was entirely under the 



Fig 6 — Rontgenogram immediateh after ingestion of barium meal Note duodenal cap 

n ithin hernial sac 


costal cartilages and approximately on a line with the dome of the right side 
of the diaphragm The shadow increased in size until about the size of a 
large orange, and pencil-shaped shadows could be seen connecting this mass 
with the mass under the ribs on the left side Gas and fluid were seen 
around the shadow' on the right side and by violent percussions in the epigas- 
trium fluctuation was elicited 

A Set us of Plates show barium mass on the left side beneath the dia- 
phragm the size of a small grapefruit On the right side there is a much 
larger mass, with areas of lessened density or gas shadows completelj sur- 
rounding this mass There is no evidence of barium passing from the 
shadow on the right side into the small intestine 
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1 hi cc-aud-ouc-hc']f-lioU} Meal — Approximateh 25 per cenfot the barium 
had passed into the small intestine No plates were made 

Six-aitd-ouc-half-houi Meal — Approximatelj 25 per cent of the meal 
remained in the stomach Tw’enty-fi\e per cent in the terminal ileum The 
cecum and transAerse colon were partialh filled, the head of the barium 
meal being at the descending colon 

Txecniy-four-hour Meal — Approximately 25 per cent of the meal remained 
in the stomach Head of the meal had progressed to the rectum the sigmoid 
and descending colon being well filled The splenic flexure was much higher 
than normal 

Thu ly-hour Meal — There was no change m the barium shadows 



Pic 7 — Rontgenognm with both sacs filled Note cardiac shadow 


Forty-cight-hour Meal — Approximately 25 per cent ot the barium re- 
mained in the stomach, being entirely to the left of the median line (m the 
cardia) No barium was seen to the right of the median line but the fluid 
and gas shadow’s as described at first examination w’ere easih Msualized, 
and by vigorous palpation w’e could get mot ement in fluid and gas as fluid in 
chest w’hen lung is collapsed. 

Recxaiiivia ton (Januart 31, 1919I — Bat uvt Mial — The egress of barium 
from the oesophagus was seen to appear first to the right of the median line 
After the barium shadow’ was the size of a large grapefruit it rapidly fell 
below the diaphragm and to the left of the median line Etidently at this 
examination the stomach was entirely in the right chest, and as soon as 
moderately distended with barium solution the weight of the mass pulled 
Hhe stomach into the abdomen, the cardia being \isuahzed 
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Plates made at this time gave the same type of shadows as at former 
examination 

Diagnosis — Hernia of the stomach into the right chest The gas and 
fluid shadows we believe to be a sac for the hernia mass 

A Study of stereoscopic plates (Figs 6, 7, and 8) made it at once 
clear that we had to deal with a large diaphragmatic hernia, the 
contents almost half filling the right chest cavity and consisting 
certainly of half the stomach, vis , the pyloric end, with a large part 
of the duodenum 

On February 4, 191Q, an exploratory cceliotomy was performed 



Fig 8 — Rontgenogram t^^enty four hours after barium meal Air in hermetic portion of 
stomach gi\ es appearance of air on the plate and v, as noted as fluid in sac 


with the idea of ascertaining precisely what was the pathologic 
condition and if possible closing the opening by the abdominal 
route When the abdomen was opened by median incision the round 
ligament was immediately identified and the liver found pushed 
well to the right , the stomach with the duodenum, a large part of 
the omentum, and a small portion of the liver, were herniated into 
the right chest cavity through an opening which would easily admit 
four fingers (Figs 4 and 5) Reduction of the contents of the 
hernia into the abdominal cavity was attempted, and, while suc- 
cessful, \\ as found to be most difficult on account of the negative 
chest pressure When the viscera were released they were at once 
aspirated again into the hernial sac The peritoneum was con- 
tinuous into the sac, there being a distinct peritoneal covering of the 
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hernial contents Dr D Y Keith was present at the operation 
which was performed under nitrous oxide gas The opening was so 
far posterior, in fact, being an enlargement of the oesophageal open- 
ing, it was found impossible on account of its location — not only 
deep and high m the cavity, but partially behind the liver — to effect 
closure The abdomen was then closed m the usual manner 

On February 21 the second opeiation was done, the appioach now 
being thiough the chest wall Under nitrous oxide gas 5 inches 



Fig 9 — Rontgenogram taken after dismissal of patient from the hospital, about one month 

after operation 

of the seventh rib were excised (Figs 10 and ii) On account of the 
compression of the lung some difficulty was encountered in free 
exposure of the hernial sac The diaphragm was pushed upward 
and laterally and much thickened Directly over the sac there was 
no covering except thickened connective tissue and peritoneum No 
trouble was experienced from collapse of the lung, though no posi- 
tive pressure was used with the nitrous oxide apparatus We be- 
lieve this was due to the collapsed condition of the lung on that side 
Much trouble was encountered in replacing the contents of the 
hernia into the abdominal cavity, and even after this had been 
accomplished some difficulty was experienced in retaining the con- 
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tents The sac was not cut away, but was closed by deep through- 
and-thiough sutures extending from near the oesophagus dnectl}^ 
acioss the neck of the sac These sutures extended into the abdo- 
men and passed from the abdomen upon the opposite side outwaid 
into the sac again After tying these sutures the sac itself was 
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obliterated b}"^ suturing Avith catgut (Figs 12 and 13) The thoracic 
muscles and skm wound were closed in the usual manner 

Following the opeiation there was a rise in temperature to 102° F 
and pulse to 120 These subsided to normal on the third day, fol- 
lowing which there was no further disturbance The patient was 
dismissed from the hospital on March 17, and a radiogram taken by 
Dr D Y Keith some time after his discharge showed the stomach in 
normal position The report of this fluoroscopic examination is 
as follows 
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There is no filling defect in the oesophagus or stomach, and many con- 
traction waves were present The stomach was partially filled with food 
before ingestion of barium The greater curvature is two inches below the 
umbilicus Cap fills normally under pressure and is very flexible There 
IS no irregularity on either curvature of the stomach or in the cap There is 
moderate dilatation of the stomach shadow There is no evidence of any 
portion of the stomach above the diaphragm Fig 9 

Additional literature with case reports since Scudder’s paper in Annals of 
Slrgeri, vol XV, 1912, p 261 

Stuart McGuire Southern Med J , September, 1914 One case 
Ihid Virginia Med S M , December 25, 1914 One case 
Moschcowitz Operative Therapeusis, Johnson, 1915 Two cases 
Miller Am J Obstet , February, 1916 One case 
Wood Surg , Gynec and Obstet, September, 1916 One case 
Field Jour Med Soc New Jersey, May, 1916 One case 
Siebert Surg, Gynec and Obstet, October, 1916 One case 
Gordon Brit M J , August 19, 1916 One case, congenital 
Balfour Annals of Surgerv, January, 1916 
Rajme-Jones Arch Int Med , February', 1916 One case 
Green J AM A, July 15, 1916 One case 
Vitrac J Med, Bordeaux, August, 1916 One case 
Mitchell Southern M J , July, 1917 One case 
Bev'an Surg Clinics, Chicago, June, 1917 One case 
AIcCleave Am J Dis Children, March 2, 1917 One case 
Mercade Presse Med , March 22, 1917 One case, congenital 
Martin-Du Pan Rev Med La Suisse, June, 1918 One case 
Montandon Ibid , 1918 One case 
Schaldemose Hospitalstid , Tune 26, 1918 One case 
Hagen-Torn Russ Vrach, 1918 

Downes Surg, Gynec and Obstet, October, 1918 One case, congenital 
Gross J Med Research, July, 1918 One case 
Dickie Brit M J , June 22, 1918 One case 
^ Weidner Kentucky Med Journal, January 19, 1919, p 42 One case 
!McCandless Journal Ront , March 19, 1919, p 82 One case 
Soresi 'Vnnals of Slrgerv March 19, 1919, p 254 Three cases, one congenital 
Berard and Dunet Abs Jr A M A, April 19, 1919, p 1193 One case 
Barton Br Med Jour , June 19, 1919, p 767 One case 
Greig Edin Aled Jour , June 19, 1919, p 357 One case 
Warren Lancet, June 21, 1919, p 1069 One case 
Lake and Keim Lancet, July 5, 1919, p 13 One case 
Landelius Abs, Jr A M A, July 12, 1919, p 158 One case, congenital 
Ware Jr A M A , July 26, 1919, p 267 One case 
De Courcey Annals of Surgery, August 19, 1919, p 179 One case 
Bennett Br Med J , August 16, 1919, p 203 One case 
Andrew Br Med J , September 27, 1919, p 412 One case 
Graves (Louisville) Society report, not published One case 
Greivve (Cincinnati) Personal communication One case, congenital 
Cooper’s work on Hernia, 1804, cites two adult congenital cases 
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By J Christophbbv,0’Dat, M D 

OF HONOIiULtr, Hawau, 

Gall-bladder surgery, that is, surgery that has to do with the gall- 
bladder alone, is not, as a rule, difficult Nor should it, in the absence of 
coexisting complications or the depreciations from previous diseases, 
have a death rate The indifference shown by the gall-bladder to either 
an opening or a removal is, to my mind, the reason why so many argu- 
ments have been imposed in defense of opposing beliefs as to whether a 
cholecystotomy or a cholecystectomy should be the operation of choice 
It is when we have to confront any of those alarming conditions that call 
for classic skill and knowledge, those accidents of disease, or the dynamics 
of a calculus, producing those lesions to the biliary tract that will kill 
unless properly dealt with, that our interest in the gall-bladder, of itself, 
begins to wane 

If there is a surgery more apprehensive, more trying, more full of 
depressing anxiety than that having to do with the repair of the bile 
channels exclusive of the gall-bladder and cystic duct, I have yet to 
encounter it Two unmerciful oppositions impose their presence to the 
last, namely, inaccessibility and fragility of the structures involved One 
hope, however, remains to prevent complete discouragement Folds of 
peritoneum, either as strips from the gastrohepatic omentum or the great 
transverse mesocolon, or even the stomach itself, may be used to rein- 
force what otherwise might have to remain unmended. The peritoneum 
has the habit of throwing out exudate wherever fortification is urgent 

There are a few organs of which the surgeon is justly afraid Such 
organs that will kill if disturbed too much The pancreas is just such 
an one. 

Ninety-five per cent of all known pancreas (postmortems) have but 
one duct patent into the duodenum — ^the duct of Wirsung It is then of 
paramount importance that the surgeon, who is likely at any time to 
encounter a common duct lesion, have a concise knowledge of the em- 
bryonal and mature development of both the liver and pancreas together 
with their respective ducts 

The pancreas has its beginning in two anlages The liver from one 
There is a time during embryonal development when the stomach is rep- 
resented by a vertical, spindle-shaped tube, and the duodenum, imme- 
diately below, by a vertical, straight one It is at about this period of the 
development that the three anlages referred to above make their appear- 
ance One that is above and to the right is that of the liver One to the 
front of the duodenum is the ventral and the one to the rear of the 
duodenum the dorsal anlage of the pancreas When the anlage of the 
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liver and that of the ventral pancreas bud their respective ducts, the 
process is so directed that the two become fused From this fusing a 
third budding connects the two through a single opening into the duo- 
denum Following this comes the rotation, the half turn, to the right, of 
the duodenum, carrying with it, in the twist, the ventral anlage of the 
pancreas into apposition with the dorsal anlage behind, thus causing the 
duct from the liver to be sandwiched between In time these two anlages 
are fused into the pancreas proper The duct that meantime had devel- 
oped within the dorsal anlage grows into that of the ventral anlage, and 
in five per cent of the known cases (Opie) becomes patent through an 
independent opening into the duodenum somewhere above the conjoined 
opening of the hepatic and the duct of Wirsung The duct of the dorsal 
anlage becomes the duct of Santorini That ninety-five per cent of the 
known pancreas have but the one duct patent into the duodenum, the 
duct of Wirsung, the first cause of pancreatitis is immediately apparent 
Choke the ampule of Vater with either a calculus or a conglomerate of 
inflammatory debris, and unless the higher, or duct of Santorini, is patent 
pancreatitis, with all the dangers such an inflammation entails, will 
likely ensue 

From that portion of the upper margin of the pancreas where the 
common bile duct pierces the gland, down to where it joins the duct of 
Wirsung in the formation of the ampule of Vater, the surrounding 
glandular tissue so reinforces it that distention can only take place with 
difficulty A biliary calculus, then, that is small enough to traverse this 
portion of the common bile duct is, as a rule, small enough to escape 
through the papilla of Vater 

Above the margin of the pancreas, however, it is different Here a 
stone the size of a robin’s egg may be forced along the duct until the 
pancreatic margin is reached, where unable to go further it may by pres- 
sure necrosis destroy the duct, and permit the stone and bile to enter the 
lesser peritoneal cavity Unless such an accident is promptly dealt with, 
the bile soon reaches the general peritoneal cavity through the foramen of 
Winslow, where it will likely cause death by cholaemia 

In my own case of this character inflammatory action had sealed the 
foramen of Winslow The stomach was pushed well forward by the 
accumulated bile beneath This case was dealt with by implanting the 
stump of the duct directly into the stomach 

In his instructive treatise, “The Repair and Reconstruction of the 
Hepatic and Common Bile Ducts ” (Surgery, Gyncecology and Obstetrics, 
January, 1918), Professor Ellsworth Eliot, Jr , of New York, very kindly 
included the report of this case The following is his condensed 
abstract of it 

Case IV — (Reported by O’Day) Patient gave a history of repeated attacks of 
colic, the jaundice subsequently becoming persistent On operation a fistulous tract 
■was found leading from the perforated duct to the lesser peritoneal cavity which was 
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shut off from the greater cavity by obliteration of the foramen of Winslow In the 
lesser cavity was found a considerable amount of bile containing one calculus During 
an attempt to free the choledochus it broke off at a point just above the adherent mass 
m which the termination of the duct was embedded and abundant bile exuded from the 



Pig I — Showing condition of patient eleven years after choledoehogastrostomv for rup 

tured ductus choledochus 


proximal end An anastomosis was done between this stump and the anterior wall of 
the stomach m its lower one-third The gall-bladder was obliterated and was 
not disturbed 

Recovciy — Six years after the patient was in excellent condition without indication 
of any disturbance of digestion The accompanying photograph (Fig i) is the same 
patient eleven years after the operation She has gamed more than forty pounds m 
weight and has enjoyed everv meal since 

Experiments together with case observations have brought us to the belief that 
jaundice of itself is not capable of causing alarming hemorrhage But where both the 
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liver and pancreas are obstructed control of the bleeding during operative interference 
may be most difficult In our experiments it vras found that pancreatm added to fresh 
blood pre\ented clotting 

A case in point may be mentioned Mrs S , aged forty-two years, 
married, mother of four children From the birth of her youngest 
child, then seven years, she dates the onset of her “ stomach trouble ” 
Periodical attacks of epigastric pain and a depression that seemed 
entirely out of proportion with the degree of the pain’s severity 
Before the attack would get well under way she would experience 
chilly sensations, and once the pain reached the height of its severity 
nausea would precede a pi ofuse cold sweating These attacks came 
and went at regular intervals until the last one which, owing to its 
character, was mistaken for an acute perforative gastric ulcer Upon 
making our incision into the upper abdomen we were immediately 
confronted with a most alarming hemorrhage Every point of the 
incised area bled freely Nothing seemed capable of stopping it 
With great difficulty we succeeded in getting to the stomach It 
was normal Our sponges continued to become saturated with 
blood, the patient’s condition became critical, and while we closed 
the wound with fiequently repeated through-and-through inter- 
rupted sutures, the oozing continued from between with alarming 
aspect Death occurred within six hours and postmortem showed a 
large pancreatic calculus lodged at the junction of the duct of Wir- 
sung and Santorini Back of the stone the pancreas was completely 
obstiucted Its tissue was soft and swollen The fibrous degenera- 
tion noted by Opie m his cases of pancreatic calculi was not pres- 
ent There had been no glycosuria 

With the common bile duct completely severed at some point between 
the junction of the cystic duct and the upper margin of the pancreas, the 
danger may be obviated by the performance of cholecystenterostomy 
But when this, for any leason, is impossible, a much more difficult prob- 
lem IS presented In the face of such a problem the suigeon must remind 
himself as to whether or no he has, m his anxiety, taken anything for 
granted The flood of bile encountered under these trying ciicumstances 
IS so likely to convey the notion that the bile duct must be completely 
severed that, unthinkingly, he, himself, may, unless the truth is fully 
ascertained, complete what in reality is but a partial dissolution of con- 
tinuity, and m so doing deprive his patient of the safest and surest means 
of a recovery, for while the shghtest strip remains to connect the proxi- 
mal and distal ends, the otherwise severed duct, with the application of 
proper drainage, is capable of restoring itself to complete functional con- 
tinuity What IS proper drainage m such an emergency^ It is the drain- 
age that one establishes through a previously adjusted cofferdam How 
IS such a cofferdam best installed^ Long, narrow strips of gauze are 
earned from the upper angle of the wound through an opening made in 
the gastrohepatic ligament, and their lower ends made to plicate around 
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the large rubber drainage tube previously carried down to the point of 
leakage The way out the strips are stockaded around the tube, and the 
wound from just below this stockade to the lower angle closed with tight 
through-and-through silkworm-gut sutures Strips of peritoneum from 
wherever they may be secured best (I have found from either the gastro- 
hepatic omentum or the transverse mesocolon) should be, with as much 
of their blood supply as possible, made to parallel the duct, for these 
strips will pour out exudate just where it is needed, and in this hasten 
what otherwise might prove to be a painfully slow regeneration 

When complete separation of the duct has actually occurred, and 
when, for any previous accident to the gall-bladder, cholecystenterostomy 
IS out of the reckoning, how, then, is a biliary tract to be reestablished^ 
Several methods are available 

With my own case, the one referred to by Professor Eliot, when it 
was encountered, implantation of the duct’s stump into the stomach 
seemed the best and safest way out The pouring of the bile into the 
stomach directly from the common duct, we reasoned, could do no less 
than make a gastro-jejunostomy admixture, nor did it, as subsequent 
events have shown, yet it fails to appeal as a procedure of choice 

A E Rockey divided the lower portion of the stomach, implanted the 
bile duct mtb the severed distal end, sutured the proximal end blind and 
completed the work by a posterior, no-loop gastro-jejunostomy In 
another case the jejunum was divided a few inches below the duodeno- 
jejunal junction The distal jejunum was carried up to receive the stump 
of the bile duct, passing in its ascent to the rear of the stomach through 
an opening in the transverse mesocolon In this case the work was com- 
pleted by an end-to-side jejuno-jejunostomy 

Any one of these methods is capable of restoring the function of the 
structures implicated, and the choice must, of necessity, rest with a clear 
vision of the existing condition of the interdepending parts Stone in the 
ampoule of Vater can only betray its presence by obstructing Such an 
obstruction becomes obvious when the proper examination of the biliary 
tract is made To aid in this examination it should be remembered that 
such an obstruction causes the ducts, including the gall-bladder, to stand 
out full and tense It is when this fullness of the common duct can be 
traced to the margin of the pancreas that obstruction within the ampule is 
betrayed One cannot always be sure of the finger’s excursion through 
the foramen of Winslow True, a distended duct may be recognized, but 
nothing short of palpation from pancreatic margin to liver and gall- 
bladder IS sufficient It is m_y experience that such an examination is 
best made by drawing the stomach and transverse colon well forward 
and then through a rent made in the transverse mesocolon insert the 
examining hand into the lesser peritoneal cavity When finally the 
duodenum has been opened, thq papilla will be seen to pout, and this is 
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good, for it tends to make easy the dilatation necessary for the delivery 
of the offending mass In our hands, the small alligator-forceps is the 
ideal instrument for such dilatation and delivery 

A case that had been examined by Dr W B Holden as well as 
myself, and reported later before the City and County Medical So- 
ciety of Portland, operation was considered too risky because of a 
coexisting and rather severe glycosuria The blood, however, bore 
little or no alarming sugar content, and upon this we modified our 
reluctance to operate After a painstaking preparation the upper 
abdomen was opened The gall-bladder as well as the entire biliary 
tract was found conspicuously distended The pancreas, too, was 
markedly swollen The papilla of Vater pouted prominently, and 
five small black biliary calculi actually shot out the moment we 
spread the opening with the small alligator forceps The five stones 
had been conglomerated into one mass A gush of bile followed 
The reason we did not commit the common error of opening the 
gall-bladder first, was our inability to find the obstruction proximal 
to the upper margin of the pancreas Compressing the gall-bladder 
while an examining finger rested on the common duct just above its 
dive into the head of the gland would cause a further bulging of the 
already distended tube No jaundice or hemorrhage having occurred 
throughout the entire history of the case brought us to the conclu- 
sion that the duct of Santorini must have been inadequately patent 
into the duodenum After we had closed the duodenum and turning 
our attention once more to the gall-bladder, it was found to be in a 
state of collapse We now had the explanation of the gush of bile 
which had followed the conglomerated stones Full recovery with 
never a return of the glycosuria was the reward 

It is a grievous mistake to open a distended gall-bladder before the 
exact point of the obstruction has been determined, for the moment it is 
done the hapless surgeon has forced himself to grope within a darkness 
of his own making 
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A PERMANENT COLOSTOMY OR ENTEROSTOMY WHICH MAY 
BE CLOSED BY AN EXTRAPERITONEAL OPERATION 


. By Robert C Coffey, M D 

or Portland, Oregon 

In modem intestinal suigery colostomy oi enterostom} has a wide 
degree of application Theie aie man}'’ instances m winch we now open 
the bowel to tempoiarily diveit the fecal cm lent fiom a pathological field 
oi fiom a field of opeiation Enteiostoiii} oi colostomy peifoimed foi 
this pin pose may be lequned to functionate foi months oi yeais and 
should completel} diveit the fecal cuiient Colostom} of the Mikulicz 
t} pe has usually been peifoimed for intestinal giowths wheie it was 
pieferable to have the bowel diaw in and help to close itself as lapidl} 
as possible aftei its woik was peifoimed When an entei ostomy oi 
colostom} has been peifoimed foi the leliet of pathology lowei down, oi 
foi the pin pose of protecting a suigical field Ion ei down, it is necessai} 
foi the opening to functionate until the pathological lesion oi suigical 
field has been lestoied to noimal This sometimes lequnes a long time 
When the loops of an intestine have been sensed togethei and bi ought 
out thiough the abdominal wall in piepaiation foi doing a Mikulicz 
closuie latei, theie is a constant tendency foi the loop to diaw^ back into 
the abdominal cavity and efiect a piematuie closuie, thus defeating the 
pill pose of the opeiation On the othei hand the form of permanent 
colostomy desciibed by Sistiunk, Waibasse and othei s, in which a sec- 
tion of the abdominal w'all is bi ought togethei undei the loop, piecliides 
any foim of extiaperitoneal closuie The follownng technic combines 
the featuies of a temporal y and a peimanent colostomy A loop of 
boAvel is draw'll up through a longitudinal w'ound in the lectus muscle 
This incision should be fiom tw'O to thiee inches m length The mesen- 
teiic boideis of the tw'O limbs of the intestine aie sewed togethei, leaving 
some space at the apex of the loop Two oi thiee inteiiupted puise- 
stiing sutuies close the mesenteiy back of this line in oidei to pi event a 
knuckle of intestine fiom becoming incaiceiated in the space Anothci 
line of sutures bungs the fiee maigins of the intestine togethei. thereb} 
bunging tw'O flat surfaces of the tw'o limbs togethei The loop of bow'el 
IS noAV sutuied to the edges of the parietal peiitoneum by a continuous 
lock-stitch of chiomic catgut A similai sutuie fastens the loop to the 
aponeuiosis and muscle A tongue-shaped flap of skin, one-half inch 
w'lde at the apex and about tw'o inches long, is dissected from one side 
of the w'ound A pair of aitery forceps is thinst through the mesenteiic 
space at the apex of the loop and the space is dilated Thiough this 
space the strip of skin is drawm and sutured to the skin on the opposite 
side Aftei the skin w'Ound has been closed w'lth mteirupted chromic 
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catgut sutuies, which also fasten the intestine to the skin, a piece of 
mbbei tubing is passed undei the bowel on top of the strip of skin and 
made into a iing This is foi the purpose of carrying the weight and 
avoiding tension on the skin flap The intestine is opened when it is 



Fig s 


desiied, completing the colostoni)'- When it becomes desiiable to close 
the colostomy opening, the septum, including the skin flap under the 
loop, may be destro)'^ed by pressure clamps 

The opening then becomes a fecal fistula, and may be closed by the 
extrapeiitoneal method described by me in the Annals or Surgery, 
June, 1907 — also leproduced in the latest editions of Mo)mihan’s 
“ Abdominal Operations ” 


302 “ 



GASTRO ENTEROSTOMY STILL THE TREATMENT FOR CHRONIC 
GASTRIC AND DUODENAL ULCER 


By Robert C Coepet, M D. 

OF PoRTIiAND, OhEGON 

In discussing the advisability of a surgical procedure for a given 
pathological condition, we have to consider several points 

1 Immediate danger resulting from the operation itself , 

2 Subsequent dangers more or less intimately associated with the 
results of the operation , 

3 Amount of final relief of morbidity, 

4 Life expectancy of patient following the operation for a given 
condition 

This last topic has recently been discussed by Balfour m the November 
Annals of Surgery in connection with the study of gastric-duodenal 
ulcer This is certainly going to open up one of the piost interesting 
phases of the subject of our paper, but is one which can only be discussed 
knowingly after many more years have elapsed However, Balfour’s 
paper constitutes one of the most interesting contributions to this subject 
which has been presented for a long time In our study of this subject I 
shall confine myself very largely to my own work, and shall include in 
this study every case of chronic gastric or duodenal ulcer which has been 
operated on in my regular operating hospital This report does not 
include approximately twelve operations done outside of my regular 
operating hospital for the reason that I have had no opportunity to keep 
a record of these cases Of these outside cases not reported here, one 
died as the result of faulty technic I was holding a clinic in a distant 
city, demonstrating the “ no-clamp ” operation The operating room was 
strange, and all assistants and instruments were unfamiliar to me In 
addition to this, I was talking and operating at the same time The 
surgeon whose case I was operating on spared me the painful news 
After some months, I wrote him point blank, asking for the condition of 
the patient He stated that the patient died from hemorrhage a few 
hours after the operation Undoubtedly, in my effort at demonstrating, 
combined with strange surroundings, I overlooked a blood-vessel at the 
time of the operation 

Discussing statistics, we must remember that they are only of relative 
value, no matter how accurate or how long a period or how extensive the 
individual’s practice Therefore, statistics which include less than five or 
ten years of a man’s practice, I would consider of very little value 
Statistics which include a single year’s work of a surgeon’s professional 
lifetime are of no value at all taken alone Statistics in which a man 
reports a hundred consecutive cases of major operations performed with- 
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out a death are far worse than valueless, as a rule, because, in the first 
place, the motive for presenting such a series of statistics is not scien- 
tific, but egotistic We would all like to report such statistics, but when 
we consider the seriousness of scientific facts dealing with human life, 
they must be thrown out of consideration entirely 

My first gastro-enterostomy for duodenal ulcer was performed April 
14, 1904, the last October — , 1919, but before I had performed a gastro- 
enterostomy for ulcer, I had done several hundred experimental anas- 
tomoses on animals, and had also mastered the through-and-through 
suture as taught by Connell, so that technically I was quite well prepared 
to do an anastomosis 

The total number of cases of gastro-duodenal ulcer treated by operation 
from April 14, 1904, to October — , 1919, was 233 , the deaths from operation 
were 10 — 4 33 per cent 

In Balfour’s paper, published m the November, 1919, Annals of Sur- 
gery, 2431 cases are reported as having been operated on in the Mayo Clinic 
between 1906 and 1915 Of these, 545 were gastric ulcers with 4 5 per cent 
mortality, which amoimts to about 24 deaths One thousand six hundred and 
eighty-four were duodenal ulcers, with 2 per cent mortality, or about 34 
deaths When thrown together and averaged, the total mortality of the 
Mayo Clinic for nine years, from 1906 to 1915, including 2431 cases of 
gastro-duodenal ulcers, is 58 deaths, or a mortality of 2 38 per cent 

The Massachusetts General Hospital reports for the four years — 1911- 
1912-1913-1914 — show 164 cases of chronic gastric and duodenal ulcers 
treated by operation with 1 1 deaths, or 6 7 per cent 

Peck reports the work of the staff of the Roosevelt Hospital, includ- 
ing a number of surgeons, which shows that from January, 1910, to June, 
1915 — five and a half years — 104 cases of chronic ulcer were operated upon, 
with 10 deaths, or 9 6 per cent 

Finney reports 200 cases treated in the thirteen years from 1902 to 
with 12 deaths, or 6 per cent 

Eiselsberg reports ten years’ work, from 1904 to 1914 he reports 

460 cases of gastric and duodenal ulcers treated by operation Of these, 38 
died, or 8 3 per cent It is further noted in his paper that there were 41 
pylorectomies in which the death-rate was not stated This, undoubtedly, 
would have still further raised his death percentage 

It IS very important to study the cause of death in this series 
In my 233 operations for gastric and duodenal ulcer, the first case of 
death was No 20 of this series, December 6, 1907 This was an old 
man, more than sixty years of age The operation lasted more than 
two hours, although only a simple gastro-enterostomy was per- 
formed He never passed any urine after the operation was per- 
formed, died in convulsions three days after the operation 

The second death was in case No 43 of this series He died 
October 28, 1910 The patient was a healthy man about fifty years 
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of age, with an obstructing ulcer at the pylorus, making an ideal case 
for permanent cure Thirty hours after the operation the patient, 
who had been perfectly normal up to that time, began to show an 
increasing pulse rate without nausea, and without passage of blood 
from the bowels He gradually grew weaker, and died twenty-four 
hours from the time symptoms began Postmortem revealed the 
fact that the anastomosis was in perfect condition — evidently no 
hemorrhage at this point Careful search revealed a slit about 
inches m length m the mucous membrane, located about an inch 
from the anastomosis, running across this slit was a large open 
blood-vessel The slit had been made by the pressure of the 
clamps, and the large vessel had been devitalized and exposed 
thereby The stomach being in good condition, the hyperacidity 
marked, the wall of the devitalized exposed vessel had apparently 
been digested at this stage, and the hemorrhage began Incident- 
ally, I think I may state that it is probable that most cases of 
hemorrhage coming on from twenty-four to sixty hours after a 
gastro-enterostomy are due to this cause Hemorrhage coming 
from the line of union should appear much earlier than this There- 
fore, although clamps are of great service in the technic of an opera- 
tion, it must not be forgotten that they offer a very definite danger 

Our third death occurred in case No 63, December 12, 1912 This 
followed a Rodman pylorectomy and gastro-enterostomy performed at 
the same time This patient died of pneumonia, but was otherwise 
a very healthy man 

In the early stages of stomach surgery, pneumonia was the great 
danger The dictum of Mayo and others, recommending the up- 
right position for these patients, greatly lessened this danger In our ex- 
perience, we have learned to use about 3 grains of camphor m oil every 
three hours for the first twenty-four hours after stomach operation 

The fourth death occurred in case No 71, May 29, 1913 This 
followed an Eiselsberg exclusion operation with posterior gastro- 
enterostomy Patient died with persistent vomiting of bile and 
acute dilatation of the stomach A postmortem was not held, but I 
am sure that death was due to too much tension at the point of 
anastomosis , it sharply angulated the intestine 

Our fifth death occurred in case No 98, July 30, 1914, and fol- 
lowed an extensive sleeve resection for an ulcer along the lesser 
curvature This patient died from shock within a few hours after 
the operation 

Our sixth death was in case No 108, January 6, 1915 The 
operation was an Eiselsberg exclusion, with posterior gastro- 
enterostomy Patient died of regurgitation of bile and dilatation of 
the stomach, undoubtedly due to too much tension on the anas- 
tomosis by the stomach 

Our seventh death was No 120 of this series, July 9, 1915 
About one-third of the stomach was removed, with the idea that it 
was probably malignant The patient recovered from the operation 
as far as shock was concerned On the second day, he began to 
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vomit bile, and any food which was put into his stomach This 
kept up until on the eleventh day, a second operation was attempted, 
when it was found that a very short stub of stomach, passing 
through a rather short, fat mesentery, had made such a drag on 
the point of anastomosis as to funnel the mesentery and sharply 
angulate the intestine below the anastomosis 

The eighth death occurred in case No 137, March 7, igi6 In this 
operation a Finney pyloroplasty combined with a Balfour cautery 
operation for an ulcer on the lesser curvature was performed Pa- 
tient practically passed no urine from the time of the operation to 
his death, two days later 

The ninth death occurred in case No 182, October 18, 1917, as 
the result of hemorrhage coming on six days after operation 
Hemorrhage came on very suddenly, and was repeated two days 
later with the result of death Unfortunately, I was so engaged at 
the time that I could not have a postmortem performed, but this 
patient had an acute cold at the time of the operation , had a severe 
cough from the time of the operation until the hemorrhage took 
place, and probably had an acute ulcer developed at the site of 
operation, or had a broken mucous membrane, due to clamp pressure 

Patient No 180 died a month after leaving the hospital of em- 
pyema This patient had a cold when he was operated upon, had a 
severe cough all the time he was in the hospital, which was no 
doubt followed by empyema after he left the hospital, producing 
his death 

We had two other stomach patients. Nos 183 and 184, in the 
same ward, who had very close calls as the result of infective colds 
developing m this ward Incidentally, we may state that operation 
on a patient with even a slight cold is a very serious matter and 
should never be done 

The eleventh death followed an operation for duodenal ulcer 
which had developed in a patient who had had incomplete 
rotation of the gastro-intestinal tract The duodenum went di- 
rectly downwards on the right side of the spinal column, ex- 
ternal to the ascending colon, and below the caecum exactly in the 
same manner as noted in the arrangement of a dog’s gastro-intestinal 
tract The ulcer was large, quite acute, located well down the duo- 
denum, near the bile duct, thus making excision or a Finney pyloro- 
plasty impracticable, the duodenum running directly downwards 
from the bile duct was not very movable There was no way by 
which the loop of intestine could be brought up for an ordinary 
type of posterior gastro-enterostomy except by a very long loop 
which must necessarily originate down near the caecum There- 
fore, an opening was made into the lesser peritoneal cavity back of 
and below the pyloric end of the stomach This end of the stomach 
was drawn out through this opening for the duodenum, which had 
a very short mesentery An anastomosis was made then between 
the stomach and the duodenum, about 2 inches below the ulcer A 
good deal of tension was left, but it was thought that it would work 
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The tension, however, seemed to be so great that it did not work, 
and on the fourth day after operation, the abdomen was again 
opened and a sharp kinking was noticed at the anastomosis, brought 
about by the pulling backwards of the stomach Separating this and 
producing a better condition than the one before was quite an ex- 
tensive ordeal and proved to be too much for the patient, who died 
a few hours after the second operation 

Another death occurred about this same date, but this case obvi- 
ously has no connection with the operative mortality for duodenal 
ulcer, as will be shown by the following report The patient came 
in having had apparently a total obstruction for several days, almost 
a total obstruction for a much longer time The stomach contained 
large quantities of foul matter , patient was brought in for the pur- 
pose of emptying and cleansing patient’s stomach for a day or two 
before any operation was attempted When the nurse first intro- 
duced the stomach tube, the patient became strangled and began to 
cough violently Soon he began to cough frothy blood, and went 
into quite rapid collapse, due partially to the hemorrhage and par- 
tially to the dyspnoea A little later examination showed complete 
consolidation over the left pleura no breath sounds on the left side 
It was evident that the lung had been ruptured by the coughing 
Patient remained in a doubtful condition for seven days With a 
collapsed lung and no food whatever going through the pylorus, his 
condition became desperate It was obviously necessary to get a 
quick opening from the stomach to the intestine, so under local 
anaesthesia the abdomen was opened and a quick gastro-enterostomy 
performed, with hope of getting immediate relief This case, of 
course, became an emergency operation, and could not properly be 
included in operative results for chronic gastro-duodenal ulcer It 
IS mentioned here, however, because the case was referred for 
operation as a chronic duodenal case, and this report makes the 
record straight 

The most important thing about the second point of our discussion, 
namely, remote post-operative complication, is the formation of secondary 
ulcers We have had secondary or recurring ulcers in the following cases 

No 44, following an excision of an ulcer located on the posterior 
wall, near the lesser curvature of the stomach The lesser peritoneal 
cavity was opened and packed with gauze, stomach turned up and 
the ulcer excised from behind The patient did fairly well for a few 
months, but soon began to develop her old symptoms She came in 
for examination about three years later The X-ray showed a defi- 
nite hour-glass contraction The ulcer has recurred and the patient 
IS probably no better than if no operation had been done 

The next recurrence was in patient No 69 of this series The ulcer 
was excised and the patient made a good recovery, but later 
has returned 

The third case. No 72, an Eiselsberg exclusion and gastro- 
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enterostomy, was performed for duodenal ulcer July 22 , 1913 Pa- 
tient did fairly well for a few weeks, but on January 23, 1914, six 
months after the operation, patient returned, and the ulcer had 
recurred It was found in the stomach, distal to the anastomosis , 
was about two inches in diameter The ulcer was excised and the 
opening closed A year later the patient came back in a very weak- 
ened condition The ulcer had recurred in practically the same 
place Operation was again attempted, which resulted in the death 
of the patient 

The fourth recurring ulcer was in case No 83 of this series First 
operation was performed January 5, 1914 The patient was a doc- 
tor, had had a previous exploratory operation for supposed duo- 
denal ulcer The previous surgeon had found a lot of adhesions in 
the neighborhood of the duodenum, but had failed to locate an ulcer, 
and had closed without doing anything further On January 5, 1914, 
we did an Eiselsberg exclusion with posterior gastro-enterostomy 
The patient was not as well after the operation as he should have 
been A few months later he returned with certain symptoms of a 
recurrence We opened the abdomen, found an ulcer about 2 inches 
in diameter in the stomach distal to the anastomosis The ulcer, 
however, involved the anastomosis in this case The anastomosis 
was cut off, ulcer removed, stomach closed, and intestine closed 
Then a long loop anterior gastro-enterostomy was performed In a 
short time the patient began to have trouble again We did not 
look upon further operation favorably, and he was not getting satis- 
factory relief, so he went to Rochester On the way there his sec- 
ondary ulcer apparently perforated He was in a very serious con- 
dition In talking to Doctor Mayo, he was of the impression that a 
simple gastro-enterostomy had been done Doctor Mayo opened 
him to relieve the acute perforation The perforation had occurred 
well up on the left side Anastomosis was cut off, and stomach and 
intestines closed Twenty-four hours afterwards, the patient showed 
no evidence of bile or other secretions in the stomach, and was not 
doing well Doctor Mayo wired me, asking what operation I had 
performed I told him that I had done an Eiselsberg exclusion 
operation He immediately took the patient to the operating room, 
and under local anaesthesia, drew the severed and closed ends of the 
stomach and duodenum together, and made an anastomosis The 
patient made a good recovery, but soon began to show symptoms 
again, so three months later he went back to Rochester, when it 
was found that another ulcer had formed where the last anastomosis 
had been made This ulcer was removed and a plastic operation 
was done He did well for nearly three years after this, when sud- 
denly he had a very severe hemorrhage, continuing for some days, 
which it seemed would produce a fatality He g^radually recovered 
from the hemorrhage, but was in a very desperate condition , was 
brought to me with a very extensive hernia from his numerous 
operations The skin had become so thin that the intestines almost 
came through Owing to the numerous scars, it was not thought 
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wise to open immediately over the stomach, so an incision was made 
in the healthy skin diagonally across the lower margin of the ribs 
and ensiform cartilage and the flap thrown downward till the stomach 
could be reached Neighborhood of the stomach was surprisingly 
free from adhesions The finger, passed down towards the pylorus 
on the outside of the stomach, indicated a hard ring around the 
outlet An anterior gastro-enterostomy seemed to be the only hope 
of doing anything A loop of the jejunum was brought up and 
sewed to the anterior surface of the stomach The stomach was 
opened A finger was passed downwards to the outlet, which was 
practically closed, and at which point another ulcer had developed 
The anterior gastro-enterostomy was completed, and the patient has 
done very well ever since His last operation was performed about 
five months ago It is difficult to tell what the future has in store 
for this patient 

The fifth case of secondary ulcer was operated on December 23, 
1915, No 134 of this series Ten months after this operation the 
patient returned, having had severe symptoms for several months, 
and alarming symptoms for the previous few days Patient was 
opened, secondary jejunal ulcer had perforated The anastomosis 
was cut off, but the patient died with suppression of urine within 
forty-eight hours 

The sixth recurring ulcer occurred in case No 144 of this series 
An hour-glass stomach, based upon an extensive old ulcer of the 
lesser curvature, also a duodenal ulcer, with a large indurated mass 
around it The middle of the stomach was resected, and end-to-end 
anastomosis made along with a gastro-enterostomy distal to anas- 
tomosis Patient did well for a couple of weeks, then began to 
show stomach symptoms This was not very severe, so the patient 
got up and was around in very good condition On the thirtieth 
day after operation, after taking a full breakfast, patient developed 
an alarming hemorrhage from the stomach, and died within thirty 
minutes I was called and immediately did a postmortem, and 
found that a secondary ulcer about 2 inches in diameter had formed 
along the line of the circular anastomosis Digestion apparently 
had corroded a large vessel which was standing wide open m the wound 
The induration around the pyloric ulcer had practically disappeared 

The seventh patient to develop secondary ulcer was No 148 of 
this series Operation was performed November 18, 1916 The ulcer 
was along the lesser curvature Pylorus was wide open, so the 
Balfour cautery was used April 20, 1917, the patient returned with 
the same symptoms The ulcer had reformed and was much worse 
than when it had been cauterized before At this time it was excised 
and a posterior gastro-enterostomy performed 

The eighth case was a patient who had been operated on He 
came back complaining of severe diarrhoea Immediately after eating 
any food his undigested food began to pass out through the rectum 
almost immediately after eating After two weeks’ observation the 
abdomen was opened, a large inflammatory mass was found, in- 
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volving the transverse colon and jejunum distal to the anastomosis 
On further investigation, it was found that an opening existed be- 
tween the jejunum and the colon, about ^ inch in diameter A 
jejunal ulcer had formed distal to the anastomosis, adhesions to the 
transverse colon had taken place, and an opening between the two 
intestines had been automatically established The two intestines 
were severed, the openings closed, a large fold of omentum inter- 
posed between the two intestines and the abdomen closed 

In addition to these, a few of our cases have had severe hemorrhages 
several months or a year after operation, as will be seen by the tables 
Whether these have been due to new ulcers or to the bleeding of the old 
ulcers, we are not able to determine These cases have been without 
pain and usually have had but one or two severe hemorrhages 

Case 9, No 132 of this series, operated on December 2, 1915, hour- 
glass contraction based upon a large ulcer of the lesser curvature, 
severe resection 

It will thus be seen that of the 233 cases operated for ulcer, 9 have had 
definitely demonstrated secondary or recurring ulcers Of these only 
two were following simple posterior gastro-enterostomy About 3 8 per 
cent of the ulcers have recurred either at the point of excision or a new 
place There are probably others which had not given so much trouble 
Of the 8 sleeve resections, two, or 25 per cent , have had recurrence of 
the ulcer Two have had recurrence of the ulcer in the line of suture 
Of the II cases of excision of the ulcer, either with the knife or Balfour 
cautery, without gastro-enterostomy, 3 have developed a recurrence of the 
ulcer Out of 22 Eiselsberg exclusion operations, 2 have developed sec- 
ondary ulcers, and these have recurred repeatedly after removal (3, 9 per 
cent ) While out of 165 simple gastro-enterostomies, only 2 have been 
known to develop secondary ulcers, about i 2 per cent 

Of the 3 cases having severe hemorrhage at a remote period following 
operation, only one occurred m the 165 simple gastro-enterostomies — a 
little more than of i per cent , while 2 of the 22 Eiselsberg operations, or 
9 per cent , in addition to the two definitely proved ulcers in this group, 
developed severe hemorrhage 

Now, what about the expectancy of life, as regards cancer, following 
ulcer treated by these various operations Of the 233 cases thus operated 
upon for ulcer of the stomach and duodenum, 4 have been known to have 
developed cancer 

The first case we can report as having died of cancer. No 51 of 
this series, was operated upon May 10, 1911, for what appeared to be a 
duodenal ulcer located at the pylorus A posterior gastro- 
enterostomy was performed The patient died of carcinoma of the 
stomach in 1915, four years after the operation 

The next case, who was believed to have died of cancer, was 
No 74, operated upon August 4, 1913 An Eiselsberg exclusion opera- 
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tion was performed The patient died two years later with stomach 
trouble and anaemia, it was thought by the family physician to be 
cancer However, this may also have been a secondary ulcer 

The third. No 8i in the series, operated upon December 29, 1913, 
for what appeared to be an extensive indurated ulcer A Rodman 
pylorectomy was performed Patient died of cancer of the liver a 
little more than a year later 

The fourth case to die of cancer. No 143 of this series, was oper- 
ated upon September ii, 1916, for an extensive saddle ulcer, 4 inches 
in one direction, and 454 inches in the other The ulcer in no way 
resembled a cancer either from within or without The middle of the 
stomach was removed by sleeve resection Patient made a perfect 
recovery, developed ventral hernia, which was repaired six months 
later, at which time no evidence of recurrence could be detected, 
but the patient returned on the 7th of October, 1918, with a definite 
mass involving the liver, and all the evidences of cancer He lived 
only a few months afterwards 

Thus, out of the entire 233 patients operated upon for gastric and duo- 
denal ulcer, only 4 are known to have developed carcinoma, and 2 of these 
occurred in cases in which the ulcer area was excised , the other, if it was 
cancer at all, followed the Eiselsberg exclusion, and only one case, as far 
as we know, has developed carcinoma in the entire series of 165 simple 
gastro-enterostomies However, I am frank to admit that we have not 
completed our follow-up system on these patients as we would like to, 
and other cases may show up later The fact that we have been able to 
learn of only one case in the gastro-enterostomy list who has developed 
cancer, while there have developed 3 in the other much smaller list, is at 
least suggestive 

It IS fair to state that the large saddle ulcer, on closer, later, mycro- 
scopic examination, showed strong evidences of malignancy, so it had 
probably taken on malignancy when it was removed 

The case in which pylorectomy was performed was examined by an 
amateur hospital pathologist, and pronounced non-malignant While we 
have not completed a systematic follow-up of all these cases, as far as 
relief of the morbility is concerned, all the indications are so far that the 
general health of the patients who have had a simple gastro-enterostomy 
IS better than those who have any of the radical or combined operations 
on the average 

In studying these cases from the four standpoints brought out m our 
opening sentences, we find the following 

From the standpoint of mortality, the simple gastro-enterostomy 
shows a total mortality of 4 in 165 cases, or 242 per cent All other 
operations combined, including 67 cases, show immediate mortality of 6, or 
about 9 per cent In the 165 cases of simple gastro-enterostomies, only two 
secondary ulcers have been known to result, while seven out of 67 of the 
more direct and radical operations, or more than 10 per cent , have developed 
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secondary ulcers Of 165 simple posterior gastro-enterostomies, only one 
case has developed cancer, while 2 of the 67 cases of excision are known to 
have developed cancer, and a third probably developed cancer 

As to the relief of morbidity, all the evidence we have at hand indi- 
cates that the simple gastro-enterostomies have given better results from the 
standpoint of the recovery of the patients than have any radical operations 
In discussing’ the question of cancer, of course, we must take into 
consideration that three-fourths of all the ulcers are duodenal These 
practically never develop in cancer, so that the cancers following ulcer are 
limited entirely to the 25 per cent found in the stomach 

Another thing to be considered in a spirit of fairness is that the border- 
line cases are most likely to be removed by radical operation But mak- 
ing full allowance for all these matters from my own experience, I am 
fully convinced that the proper treatment of all gastric and duodenal 
ulcers from which the suspicion of malignancy can be removed with a 
fair degree of certainty, the proper procedure is as follows 

To do a gastro-enterostomy and await results, no matter where the 
ulcer IS located, if trouble develops later, it is then time to open and do a 
radical excision Excision, after a gastro-enterostomy has been per- 
formed, carries practically no mortality with it at all, no matter whether 
done with the Balfour cautery or by excision with a knife The Balfour 
cautery seems much simpler, and can be done much quicker 

Concerning the technic of gastro-enterostomy we may briefly discuss the 
principles I think it has generally been conceded that the best applica- 
tion of the jejunum to the stomach is a short loop with the application 
of the jejunum downwards and to the left, ending at the greater curvature 
of the stomach, as recommended by Dr W J Mayo The suture material 
IS still debated Dr C H Mayo for a while thought the secondary ulcer 
was due in certain cases to these stitches This, I believe, he concedes now 
IS not always true At least one of the cases reported in our series shows 
5 recurrences, 3 of which I believe were performed by the use of catgut 
exclusively Personally, I am afraid to risk catgut entirely, although I 
believe it is used at the Mayo Clinic with satisfactory results It is true 
that the external non-absorbable thread of a gastro-enterostomy is usu- 
ally found hanging in the base of a secondary gastro-jejunal ulcer if the 
ulcer exists 

In early experimental work on animals, I observed that an interrupted 
suture around an anastomosis, if it had penetrated the mucous membrane, 
would cut Its way out in a few days If the interrupted suture did not 
penetrate the lumen of the bowel, and was used as a Lembert suture, 
these sutures would remain encysted in the peritoneum for many months 
without giving trouble A continuous linen or silk thread used for the 
inside suture was usually found for a few weeks after the operation, but 
eventually was thrown off in the bowel The continuous suture, which 
■was intended for the peritoneal suture, frequently penetrated the lumen of 
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the bowel or stomach Such a suture lying in the wound for months 
and even years, probably 

While I am not convinced that a large number of secondary ulcers 
are due to such sutures, I agree that a large continuous, non-absorbable 
suture can certainly do no good, and probably in many instances does 
harm Therefore, I never use a continuous linen or silk thread in an 
anastomosis An interrupted linen suture, if it penetrates the lumen, 
will free itself in a few days If it does not penetrate it, it will remain 
encysted so it can m no possible way do harm In our work, then, we 
have adopted the principles of several operators 

We never give a stomach patient a cathartic the night before opera- 
tion A high flushing of soda — a teaspoonful to a half gallon of water — 
another early in the morning If obstruction is considerable, the patient 
IS given warm water by the rectum every four hours during the night 
The stomach is washed before patient is brought to the operating room 
After the abdomen is opened in the median line, or slightly to the left, a 
stomach tube is passed into the stomach, all gas and any fluid remaining 
allowed to escape The ulcer is examined If it is a duodenal ulcer, and 
IS on the anterior surface, the omentum from above and below is drawn 
across the duodenum to take care of any possible fat perforations The 
transverse colon is lifted, peritoneal fold corresponding to the ligament 
of Treitz located, the middle colic artery identified This artery is usu- 
ally found about the peritoneal fold mentioned The transverse mesocolon 
should be opened in the large arterial loop to the left of the middle colic, 
and to the left of the peritoneal fold If the fold extends far down, it 
should be clipped Usually, there is a very small vessel running diago- 
nally across the space where the mesocolon is to be opened This vessel 
sometimes bleeds enough to make the field bloody With two forceps, 
one on either side of the incision to be made, the clear mesocolon is 
picked up and cut through, exposing the posterior wall of the stomach in 
the lesser curvature By examining the stomach above and below, the 
operator may get his bearings and pick up the stomach wall with two 
forceps, one on the posterior surface of the stomach, above its middle, 
toward the pyloric end, the other forceps should be placed toward 
the cardiac end of the stomach and near the greater curvature The 
jejunum is directed toward the left, a short loop is picked up, a fold of 
gauze IS placed between the stomach and jejunum to catch any discharge 
of blood or contents The jejunum is picked up about 2 inches from its 
ongin A linen suture is passed through the outer wall of the intestine 
and stomach, near the mesentery border of the jejunum This suture 
should pass beneath the holding forceps, and when tied should take its 
place Another suture of the same kind picks up the jejunum near its 
mesenteric border about 2 inches caudad to the first suture This suture 
is then passed through the outer coats of the stomach beneath the forceps 
near the omental attachment The forceps are removed, these sutures 
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are used for traction loops Another similar suture is then made to 
divide the space between these two loops These spaces are in turn 
divided in the same manner, and so on until the required number of 
sutures are placed These sutures are intended to go only through the 
outer coats of the intestines However, if they happen to penetrate the 
lumen, no harm is done After the row is completed, two quilt sutures 
are placed near the ends corresponding to the traction loops After these 
penetrating quilt sutures have been tied, the first loops are cut away, and 
the deep penetrating loops are used for traction A full line of quilt 
sutures are then placed between these two loops These deep loops are 
made to grasp any large vessel which may show 

The walls of the stomach and intestine are then cut down to the 
mucosa until it herniates A tannin catgut suture is then begun at the 
proximal end of the wound, and is made to penetrate the mucosa, and all 
thicknesses of the viscera Large vessels along the stomach and intes- 
tines have all been caught with the forceps, a lock stitch passes down 
the whole length of the incision to serve the purpose of both strength 
and haematostasis 

At the distal end of the cut the stitch is securely locked, after which 
the stomach and intestinal cavities are opened All bleeding vessels com- 
ing from the outside of the wound are caught They may be either tied 
or held with forceps until they are caught in the continuous catgut suture 
After turning the distal angle of the wound, the continuous suture is 
changed from a lock stitch to an in-and-out right-angle stitch, and con- 
tinued to the point of beginning This combination stitch was used by 
Dr C H Mayo many years ago 

Having completed the circle, the middle row of deep penetrating quilt 
sutures are placed, after which the row of interrupted peritoneal sutures 
completes the anastomosis 

One of the important steps of a gastro-enterostomy is proper suturing 
the mesentery borders and the stomach and intestines It is very impor- 
tant that each stitch is carefully watched to see that the intestines are not 
twisted in any way The mesocolon should first be sutured to the stomach 
by a few interrupted linen sutures After this line is completed, a fold 
of the loose mesentery is drawn over to the jejunum by a few interrupted 
sutures The space between the jejunum and the mesentery is closed 
with interrupted linen 
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TECHNIC OF APPENDECTOMY 

DESCRIPTION OF A RATIONAL, SAFE AND EASY TECHNIC OF THE OPERATION FOR ACUTE AND 

INTERVAL APPENDICITIS 

By Angelo L Soresi, M D 

OF New York, N Y 

ATTENDING SURGFON TO THE GRFINPOINT HOSPITAL 

In all cases of appendicitis, the ideal time to operate in order to obtain 
the most ideal results quoad vitam and quoad fiinciwnem is obviously the 
first few hours aftei the fiist attack, but as the surgeon cannot select his 
cases, but must take them as they come, he should adopt a line of con- 
duct that will minimize the dangers quoad vitam and give the best results 
quoad functwnem m all cases Such a hue of conduct has ceitamly been 
in the mind of every good, conscientious surgeon, but it seems to us that 
the technic followed nowadays m general loutine work does not answer 
to alll the desiderata foi a safe appendectomy in all acute cases JFe 
piopose, theiefoiCj a technic to be follozved in all acute cases, that will 
make appendectomy safe, lapid and easy of peifoimance in all cases, and 
will rendei some of the most difficult and dangerous ones, such as cases 
with a gangienous retrocaecal appendix not diagnosed as such, easy and safe 
to operate, and give the most satisfactory after-results 

We shall not enter for brevity’s sake into a detailed discussion on 
the pathology of appendicitis, and on the old and yet unsettled question of 
when to opeiate, subjects that aie treated in another paper in course of 
prepaiation, we shall only mention ceitain points that are indispensable 
to make clear the reasons why we advocate the procedure to be described 
Obviously the surgeon has to adopt as his motto, piimiun non noccie, 
the possible danger in all acute cases being due to the fact that infection 
might be spread by the manipulations indispensable to the performance 
of the operation and the resistance of the patient lowered these dangers 
are more pionounced the moie advanced is the case and the more abnor- 
mal IS the position of the appendix An exact diagnosis of the possible 
extension and severity of the infective process, of the condition and loca- 
tion of the appendix, is piactically impossible m the gieatest majority of 
acute cases, if not in all , therefore the line of conduct to be followed by 
the surgeon must be such that no matter what are the extension and 
severity of the infective process, and the condition and location of the 
appendix, the opeiation will never pci se be a coefficient, that instead 
of improving the chances of recovery of the patient, might have been a handi- 
cap to his recovery The operation must therefore always aim to pre\ ent the 
diffusion of the infective process^ by not disturbing the adhesions that the 
peritoneum has built, and which are the best barrier against the spreading 
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of infection and piovide for a safe and positive exclusion of any 
infective material 

The infective process can become dangerous if it spreads to the 
abdominal organs contained in the peritoneal cavity, therefore the ab- 
dominal organs must be protected against any infecting material, and 
their resistance against infective agents must not be lowered The best 
way to accomplish this is to operate in such a manner that no abdominal 
organ, through which infection can be spread, is disturbed or traumatized. 



Fig j —Normal position andrclatior of appendix (^ront view) 

so that infection of the peritoneal cavity is absolutely prevented in all 
cases, no mattei how advanced is the infection and what is the condition 
and location of the appendix , naturally, in the cases when the peritoneal 
cavity IS already infected, the procedure we advocate can onl)'- aim to 
prevent a further spreading of the infection and not to weaken the resist- 
ance of the peritoneum 

The aim of the suigeon is the removal of the appendix Naturally in 
order to remove the appendix the surgeon has to know first where the 
appendix is located Is there a fixed position where the surgeon has the 
certainty of finding the appendix^ No, what we call the normal position 
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of the appendix and which is well illustrated in Figs i and 2, is met onlj m 
a comparatively small number of patients among the ones who are oper- 
ated foi acute appendicitis, probably because the persons who have a 
perfectly noimal appendix are much less subject to appendicitis than the 
persons who have what could be called an abnormal appendix Anatomi- 
cally the appendix might be short or long, have a very long 01 short 
meso, be thick or thin, be located 111 numberless positions (Fig 3), and 
contract close lelations 01 adhesions with any abdominal oigan (Figs 



_ Fir 2 — Normal position and relation of appendix (back view) Note in Figs i and 2 that 
point of emergence of appendix from caecum or base of the appendix is a fixed point in all 
cases whence the appendix can be traced and located \ er> easilj 

3 and 4) However, no matter how changeable are the shape, position, size 
and relations of the appendix, there is one point which is always fixed , 
this point IS its implantation on the caecum, or what could be better called, 
Its base The base of the appendix is located m all cases on the inferior 
inner side of the caecum, two or three centimetres below the ileocaecal 
valve, exactly at the meeting point of the three muscular bands of the 
large intestine, this point is called the fixed appendicular point (Testut 
et Jacobs — Anatomic topographique) (Figs i, 2, 3, 4, 5, and following) 
This point IS so fixed that when the caecum is not in its normal posit'on, 
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the base of the appendix is found to have also the same abnormal rela- 
tions of the cjecum (Figs 5, 6, 7, and 8) If anatomically the diseased 
appendix has no fixed position the search for it becomes more difficult on 
account of the pathological conditions resulting from appendicitis In- 
deed, as soon as an inflammatory process of the appendix takes place, the 
peritoneum reacts in order to limit the infective process by creating adhe- 
sions, therefoie, on opening the abdomen the surgeon will always find 



Fig 3 — Ordinary position of the appendix Normal position is marked so but any of the 
other positions are met very frequently at operation and in post mortems and are compatible 
uith perfect health Note difficulty of tracing the appendix through the McBurnej incision 
when the appendix is not m its normal position 

in the advanced cases more or less abundant and dense adhesions binding to- 
gether some of the mtraperitoneal organs , these adhesions might also include 
a collection of pus, blood, serum, fecal matter, etc , which collection might be 
completely walled off and therefore separated from the general peritoneal 
cavity, or might be diffused more or less m the perjtoneal cavity itself At any 
rate, the presence of adhesions makes the search for the appendix more diffi- 
cult and always more or less dangerous for the patient Indeed, to search 
for the appendix in an acute case means that a number of the adhesions 
must be broken, even if the appendix is 111 a rather accessible position as 
shown in Fig 9, because even if the surgeon should be so fortunate as to 
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fall immediately on the appendix, he must loosen up the parietal peri- 
toneum, the omentum (which was removed m the illustration m order to 
make it clearer), must break the adhesions found in immediate contact 
with the appendix and between the inner portion of the cjecum and the 
loops of ileum, m this mannei opening numberless avenues through which 



infection can be spread Mattel s are even woise m a case such as the one 
sketched in Fig lO, where the appendix cannot be seen and may be 
located anywhere, so that m the search for it the surgeon must break 
numberless valuable protective adhesions and spread infection If we 
add to all this the lncon^ enience of working, as is often done, through a 
small McBurney incision, the trauma caused by retractors, pads, sur- 
geon’s hands, the possible breaking of an abscess, etc , we have not to 
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Figs 9-10 — Schematic views of protective adhesions as found m cases of appendicitis In Fig 9 the perforated appendix is \isible through the adhesions in Fig 10 the appen- 
dix IS not visible in both cases the omentum was removed to make the illustrations clearer but evidently the omentum would also contract adhesions Note that if the usual 
technic is followed in looking for the tip of the appendix a nunmer of valuable protective adhesions arc broken when instead the surgeon follows our technic the protective adhe 

sions are not disturbed Dotted lines show how pararectal incision falls on the base of the appendix 
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wonder that some patients still die after appendectomy, and many com- 
plain of post-operative troubles We believe that all suigeons will agree 
that in acute cases the piotective adhesions built by the peiitoneum must 
be preserved as much as possible, as the most valuable bairiei against 
the spreading of infection We can add, from a very exhaustive woik on 
adhesions to be published soon, that all inflammatory adhesions do gen- 
erally disappeai completely a ceitain time after the inflammation has 
subsided, but that tiaumatic infected adhesions, resulting fiom the bieak- 
ing of inflammatoiy adhesions, do not disappear as easily as the purely 
inflammatory ones , more often they become densei and thicker m the 
course of time, and might therefoie be the cause of serious and dangerous 
complications This point is exceedingly important, because if in acute 
cases of appendicitis the surgeon must be concerned in saving life, more 
than in anything else, it is logical to state that he should operate in such a 
mannei that he should preserve all the coefficients that will help him m 
saving life and at the same time give good post-opeiative results, when 
these coefficients, as the protective adhesions, do help m saving life and 
giving satisfactory post-operative results 

Can the surgeon locate and remove the appendix without breaking 
the protective adhesions built by the peritoneum and without spreading 
infection, no matter what are the condition and location of the appendix^ 
We answer yes, if the technic we advocate, and which is the opposite of 
the technic adopted nowadays, is followed This technic is based on the 
following principles First, ncvei look foi ike Up of the appendix which is 
difficult 01 impossible to find, but look only and in all cases foi its base, zuliich 
can be found veiy easily, safely and quickly Second, keep a%vay from the 
peiitoiieal cavity Third, do not use piotective pads, zvoik always in the 
open, seeing exactly zvhat you do and how you do if, knozuing that it is 
exactly what you want to do and that it is done as you zoanf if to be done 
Locating the Appendix — Figs ii and 12 show two schematic cioss- 
sections of the right abdomen, corresponding about to the base of the 
appendix A perforated appendix is surrounded by a collection of pus 
a line divides the cross-section in two portions which are called safet} - 
land and dangerland Safetyland includes the two external thuds of the 
caecum with the base of the appendix, dangeiland includes the internal 
third of the caecum and the general peritoneal cavity In Fig ii the 
appendix is located in the general peritoneal cavity , in Fig 12 the appen- 
dix IS located under the caecum , in both a perforated appendix is sur- 
rounded by a collection of pus The parietal peritoneum, the caecum, the 
omentum, and the loops of small intestine are adherent more or less 
firml}'^ to each other (in these schematic illustrations the omentum and 
the adhesions were omitted in order to avoid any confusion and make 
clear the points we want to bring out) If the surgeon makes his incision 
as commonly done, loosens up the parietal peritoneum and the omentum on the 
side of dangerland and proceeds to locate and remove the appendix follo\\ mg 



Fig II 



Fig 12 



Figs 11-12 — Schematic \iews of two tjpical perforated appendices with abscess 
formation showing that in both cases even if not diagnosed before operation by- 
working only on the safetj land the appendix can be easily removed without 
spreading the infection and proper drainage can also be applied 
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the actual techn c adopted by many surgeons, even in the cases m v Inch there 
IS a superficial collection of pus, as represented in Fig ii, and when he is 
extremely fortunate in locating and removing speedily and without the 
slightest tiouble the whole appendix, we repeat, even in absolutely the 
most favorable cases he will positively have bioken valuable piofective 
adhesions and spread the infection to the pai letal pei ito<neiiin, to the omentum^ 
to the caciiin, to seveial loops of intestine, and aioitnd the ilcoccccal valve 
and no one can know if the infection is not going to spicad fiiithci 



Fig 13 — Caecum outlines on the abdominal wall showing how pararectal incision {PI) 
falls on the base of the appendix and on what side (safety land) the surgeon can w ork safely 
without breaking any protective adhesions (See Figs 9-1 z ) 

We took as an example the most favorable case, but suppose that the 
surgeon has to deal with a case where the continuity of the appendix is 
interrupted and its debris lost in the collection of pus (Figs 22 and 23), 
or with a case where it is difficult or impossible to locate the appendix, 
or the appendix is retiocsecal as shovn in Fig 12, an} one can easil} 
imagine the damage he would cause b} breaking numberless valuable 
adhesions and spreading the infection, r\ho knows how far 

It IS not uncommon to see surgeons who are dealing r\ith so-called 
bad acute cases, remove onl} a portion of the appendix and then close the 
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base as well as possible under the circumstances, or not even attempt 
closure at all, but limit themselves to putting in a dram and hope in 
good luck (Fig 22) This procedure is due to the fact that when adhe- 
sions and pus are present and the patient is not in good condition, the 
surgeon rightly feels that he has to get out of the abdomen as lapidly as 
possible, he finds it difficult or more often impossible to horizon himself, 
knows that to try to locate the appendix means the breaking of numerous 



Fig 14 — Shows how and where to appl> blunt retractor in order to expose cacum and where 
to appl> sponge holder (which must be covered with rubber) to cajcum in order to expose base 
of appendix tSee Fig ) Adhesions have been omitted to make the illustration clearer 


protective adhesions, and therefore feels compelled to lesoit to what 
must be called, at best, a makeshift Could an}'^ one feel satisfied with such 
work done to himself, if he should need an urgent appendectomy^ 

Let us see how the technic we propose foj all acute cases can take cai e of 
any condition the suigeon might meet most unexpectedly We never use 
the small McBurnej'- incision, but use an incision that will lead us to the 
internal third of the caecum which corresponds to the base of the appen- 
dix (Figs I, 2, and 13) , therefore, we make a pararectus incision begin- 
ning a couple of centimetres below the umbilical line and extending 
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dowmvards about eight or ten centimetres (Fig 13) When the peri- 
toneum IS reached it is freed from probable adhesions binding it to the 
caecum, hut only on the ertcrnal side, %ve do not, foi any icason, even touch 
the internal edge of the pentoneum, much less tiy to fiee it flow any adhc- 
sio,ns binding it to the cceciini We keep always outside of the boidei 
between safetyland and dangerland , raise up the pei itoneum and apply a 



Pig is — The two outer thirds of the caicum have been treed from adhesions and lifted up 
inwardly, the base of the append!': freed from adhesions and exposed, the special purse string 
suture applied, the assistant holds the four threads forceps are applied and the appendix 
severed (The appendix was exposed quite freely and the instruments forceps and scissors 
were put wide apart from each other in order to render the picture clearer In actual w ork it is 
only necessary to expose about one centimetre of the appendix and the appendix must be 
cut close to its base , the tw o forceps should be put so close as to leave onl> room for a thin pair 
of scissors to cut through between them ) 

blunt retractor to the outer edge of the incision close to its loner angle 
(Fig 14), and raise up the ciecum with a soft sponge-holder co\ered with 
rubber applied to its lowei external portion (Figs 14 and 15) Naturally 
the caecum must be freed from occasional adhesions Do not apply any 
pads and do your dissection preferably with sharp instruments, making 
haemostasis as you proceed by tying m small masses with the finest plain 
catgut the tissues that might bleed Even 111 the worst cases the libera- 
tion of the outer portion of the caecum is not difficult, because there is no 
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Fig i 6 — The appendix has been cut close to Us base the distal portion covered with gauze and secured 
w ith a Museux or other suitable forceps TTie base of the appendix is slit within the line of suture (5) 
in case the caicum and appendix are ver> thick Sketch \ shows how to secure hasmostasis of the 
appendicular blood vessels without resorting to tying the meso separately 
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other oigan in contact with the caecum and so there is no dangei of injuring 
anything but the ciecum itself, and injury to the caecum can be avoided 
easily bjy any good surgeon Once the caecum is raised up the base of the 
appendix will be seen veiy easily, fiee gently about one centimetre of the 
appendix fiom adhesions, if necessary, and surround its base with a purse- 
string suture made with plain catgut No o oi i enteiing the lumen of 
the gut (Fig 15) At half sutuie the catgut forms a loop about ten 
centimetres long, and then the sutuie is completed The catgut loop is 
cut and then the assistant takes hold of the foui thieads and with 
their help lifts up the base of the appendix (Fig 15) , the meso-appendix 
can eithei be tied and cut betw^een two hgatuies, 01 can be disposed of by 



Fig 17 — Inversion of stump of ippendiv in the cxcum — while nssistnnt holds the 
forceps vnd two threvds the surgeon ties the other two thrends 


passing behind it the catgut that is used to make the pui sc-sti nig sutuie, 
as shown! in the sketch attached to Fig 16 {A), and i!ulhng the tin cad taut 
ovei the meso, the distal poition of the appendix is clamped, the suigeon 
catches wnth a thumb forceps the base of the appendix and sc! ers it 
wnth scissors (Fig 15) , the assistant holds tempoiarily the thumb forceps 
with either hand while ahva)'s holding the four thieads, the surgeon 
quickly covers the cut end of the distal portion of the appendix with a 
piece of gauze kept in place by a Museux or other suitable foiceps, drops 
it temporarily (Fig 16), and inverts the stump of the appendix into the 
caecum, wdiile the assistant holds the caecum itself b\ means of the four 
threads (Fig 16) If the caecum is \ery thick a slit can be made in its 
wall wnthin the purse-string suture (Fig 16) so that in all cases the iiiAer- 
sion of the stump of the appendix is made not onl} possible but \er} 
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Fig i 8 — In\ ersion of s^ump of appendi'^ cor 

two threads a 










Fig 19 — Area from which stump of appendix was removed is covered uhen 
possible with meso appendix 


easy The assistant passes two of the four threads to the surgeon, and 
with the hand that he has free takes hold of the thumb forceps , the sur- 
geon pulls the threads rather taut and ties them, while the assistant holds 
steadily the opposite two and the thumb forceps (Fig 17) , then the 
surgeon takes hold of the other two ends of the threads, pulls them very 
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taut and ties them (Fig i8), while the assistant ieino\es gentl} the 
forceps , the inversion of the stump of the appendix is completed , if there 
was a long meso-appendix it can be brought over the aiea vhere the 



Fig 20 — Surgeon takes hold of distal portion of appendix (a) and frees it from adhesions 

stump has been inverted by tying together one of the threads used in 
the purse-stung suture and one end of the thread used in t} ing the meso 
(Fig 19) 

The suigeon now takes hold of the Museux or aii} other clamp used 
to catch the distal portion of the appendix and proceeds to free the 
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appendix itself from the adhesions that surround it The liberation of 
the appendix is done with the help of scissors which alternate sharp and 
blunt dissection according to circumstances (Figs 20 and 21), while 
haemostasis is made whenever it is necessary, if the dissection is properly 
made bleeding will be practicall}'- <'ii/ It is evident that the hbeiation of 
the appendix is easy, because the surgeon has only to follow the appendix 
Itself, and this can be done without disturbing the protective adhesions, 
because the only poition of the adhesions which is disturbed is the layer 



21 — Schematic cross section shoumghou freeing the appendix is easj and 
can be accomplished mthout breaking anv protective adhesions even in the worst 
cases when the freeing is done as recommended in the paper 


that is 111 immediate contact with the appendix, so that the other peii- 
toneal organs are never touched or even disturbed 

There are cases where the finding and removal of the whole appendix 
V ould be next to impossible without causing so much trauma and diffu- 
sion of infective material as to be fatal to the patient These aie the cases 
where the continuity of the appendix is interrupted b)^ gangiene and the 
debris of the appendix are lost in what might be a limited abscess or 
among more or less firm adhesions that result from a more or less diffused 
peritonitis In these cases the superiority of the technic ive recommend 
becomes very plain Indeed, when the usual technic is folloived the most 
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valuable adhesions, that is, the adhesions between the parietal pei itoneum 
and the line between safetyland and dangerland, are broken as the first step 
in locating the appendix, so la3'’ing open the peritoneal ca\ ity , but this is 
not the only and gravest danger Indeed, even if after having broken 
numberless valuable adhesions and spiead infection, the surgeon finallj^ 
succeeds in finding and removing the tip of the appendix he might not 
be able to get at the base, as stated before, and therefoie a dangerous 
condition results Fig 22 shows that the tip of the appendix has been 



Pig 22 — Schematic cross section showing what dangerous condition ma> arise when 
the base of the appendix is not secured and onl> the tip is removed as it happens when 
the appendix is gangrenous if the ordinary technic is followed Protective adhesions 
have been broken the appendix might be left open or badlj tied on dotted line 
and pour septic material into the abdomen an irrational drainage is applied, result 
general peritonitis and death or fecal fistula sloughing of tissues hernia necessity 
of secondary operation in the fortunate cases 

removed, but the pioximal poition is lost m the debus that formed around 
the gangienous appendix Fig 23 shows instead that the pioximal por- 
tion of the appendix has been lemoved and its opening 111 the caecum 
sealed, but the tip of the appendix is left in the abdominal cavity Which 
IS the most dangerous condition, the one repiesented in Fig 22 or the one 
represented in Fig 23^ In the condition repiesented m Fig 22 we see that 
numeious valuable defensive adhesions have been broken the peritoneal 
cavity IS open to infection, and the caecum is m direct communication wuth 
the peritoneal cavit}-^ into wdneh septic mateiial will be poured, so that 
geneial peritonitis wull ensue, or in the fortunate cases a fecal fistula 
will foim In the condition represented in Fig 23 we lia\e not opened 
the general peiitoneal cavit} , we have done practically an extraperitoneal 
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operation, but the tip of the appendix is left in Can its presence con- 
stitute an actual danger^ 

We can answer that if proper drainage is instituted there is absolutely 
no danger in not removing the tip of the appendix, on the contrary, it 
would be exti emely dangerous in some cases to even attempt to locate it 
In fact, if the technic which we have described above is followed, the 
c?ecum IS completely and securely closed in all cases, then the appendix 
is followed and freed, if m doing so the surgeon 'leaches an area where 
there is pus, and the appendix is lost in it, he has only to institute a 
proper drainage in older to feel sure that he has done the pioper thing 



Fig 23 —Compare this cross section %Mth the one sho^\n in Fig 22 He^e^\e 
suppose the same gangrenous appendix the base of the appendix as secured first 
the tip could not be removed and is left in no danger, the tip will be partl> elim 
mated and partly absorbed it i possible to applv a rational drainage result no 
protective adhesion broken hie saved no fecal fistula no sloughing of tissues no 
hernia no necessitj of secondar> operation 

foi his patient Indeed, the tip of the appendix is practically dead tissue, 
and having no communication with any other organ and no blood supply, 
must fall 111 complete gangrene and slough off Therefore, if proper 
drainage is instituted the sloughing of the tip of the appendix will not be 
dangerous, because the products of its disintegration will partly be 
carried out with the other debris of tissues, and partly completely sur- 
lounded by protective adhesions, and so finally absorbed If any attempt 
IS made to locate and remove the tip of the appendix valuable protective 
adhesions will be destroyed, the infective process diffused, and the safety 
of the patient greatly endangered We have, however, stated that 
proper drainage must be instituted and we must emphasize this most 
important point 
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The Drainage of the Infected Aiea — In dealing with drainage of the 
abdominal cavity we have to take into consideration the follo^^ ing facts 
The peritoneum reacts very promptl} and eneigetically against mfectne 
agents and foreign bodies by isolating them with adhesions which will 
be more valuable and more rapidl} formed the stronger is the lesistance 
and vitality of the peritoneum and the more irritating is the infective agent 
oi foreign body It is therefore ridiculous to insert a piece of gauze oi 
a rubber tube in the abdominal cavity and take it out through the laparo- 
tom}'- w'^ound wuth the hope that all the septic material wnll be drained 
out, such a drain wull onl}’- irritate the peritoneum, wduch when in good 
condition wall set up stiong and valuable adhesions, wdien, on the con- 
trary, It has been badly infected and tiaumatized, it wull react verj poorh 
and not set up immediately valuable adhesions, so that the presence of 
the gauze or tubes wull only help in the diffusion of the septic piocess 
A diani put between peutoneal oigans can only ca})y out material that is 
collected in a cavity limited by adhesions, but can ncvci diatn the 'qcncial 
peritoneal cavity, because, as w^e stated, wdien the peiitoneum is m good 
condition it builds up immediately adhesions that will limit the infective 
piocess, wdien in pooi condition and not able to build up a ^aluable 
defense, the spieading of infection wull not only not be pi evented by the 
drainage, but in many cases the diainage itself might be a stiong coeffi- 
cient 111 spreading infection We ms st on this fact, because the secie- 
tions that collect in gauze oi drainage tubes aie a good culture medium 
for the micioorgamsms wduch wall be protected against the active action 
which the peiitoneum w^ould set up against them, because they are em- 
bedded in the meshes of the gauze or inside of the tube We shall not 
discuss all the points i elating to drainage of the abdominal cavity, be- 
cause it would take man} pages and we have dealt wuth it m many 
articles , w^e wall only state that it is irrational to drain wath gauze, cigar- 
ette drains, or tubes put in the abdominal cavity and brought out through 
the laparotomy W’^ound They are irrational and dangerous, because 
they help the infective process, they infect the lapaiotoniy w'ound, so 
predisposing the patient to post-operative hernia and might cause sei lous 
trouble by their piesence, and finally they do not actually drain This 
last point needs a special mention Liquids can only come out of a 
cavity wdien they fall out of it b} gravit} or are pushed out b} pressure 
(Fig 24) , a diam put m the abdomen thiough the laparotomy w'ound 
evidently cannot drain by gravity, can therefore onl} dram wdien the 
liquid is under pressure, wduch means that there must be a certain accu- 
mulation of liquid wduch is pushed out by the pressure exercised upon 
it by the w^alls of the cavit} 111 wduch it is enclosed , the absurdit} of 
such a condition does not need to be emphasized Gauze and cigarette 
drains aie supposed to drain b} capillant} , but it is sufficient, as we ha%e 
demonstrated 111 other papers, to think that pus is a suspension of cor- 
puscles that will immediate!} occlude the tubules that constitute the 
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capillarity of the gauze, to understand that capillary diainage of oiganic 
liquids, as dense as pus, is a physical impossibility The fiist and most 
important factor fo) effective drainage of the pentomcal cavity is the pres- 
ervation of the adhesions which the peritoneum has built up in order to 
limit the spreading of the infective piocess, no inattci how thin and delicate 
these adhesions ate We repeat we can only aim to dram the cavity that 
has been limited by adhesions, this cavity will shrink and finally become 
occluded if the process of repaii on the part of the peritoneum is not 
hampered by the woik of the surgeon This is the reason why we have 
been so careful in limiting the dissection of the appendix fiom the adhe- 



Fig 24 — Schematic cross section showing right and r^rong manner of draining a collec 
tion of pus The right drainage drams by gravity the wrong does not dram because liquid 
cannot climb uphill and therefore is irrational 

sions that surround it Next in importance is that drainage has to follow 
the law of gravit} (Fig 24) , therefore, the drainage has to be carried out 
through a stab nound made m the most dependent poition of the region 
to be drained, in cases of appendicitis a stab wound in the flank will 
serve the purpose , in the woman when the appendicular abscess is con- 
tiguous to an abscess around the adnexa, a stab wound through the 
cul-de-sac of Douglas is advisable and to be recommended (Fig 26) 
Third, the means used as drainage should reall} dram and should not 
cause ail} complications that might be due to its piesence Glass and 
rubber tubes are therefore most dangerous, especially on account of the 
fact that they ma} cause pressure gangrene 

The ideal drainage is constituted by strips of gauze dipped m melted 
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paraffine and properly placed Gauze covered with paraffine constitutes 
the ideal drainage, because to paraffine nothing adheres, so that between 
the paraffinated gauze and the tissues there will be always a space through 
which the pus will drain out by gravity (Fig 24 ) , paraffinated gauze 
adapts itself to the oigans to be drained, does not irritate them, and 
obviously constitutes a solid body that cannot harbor any microorgan- 
ism , paraffinated gauze does not need to be changed, thus avoiding any 
tiauma 01 secondai}" infection due to iiitioduction of a new diain The 



r\ 



Fig 25 — Manner of applying the paraffine gravity drainage R T rubber tube par- 
affinated passing through a stab wound in the flank the tube should not extend into the 
abdominal caa ity but only pass through the abdominal w all 


giavity diainage has the othei immense advantage of allowing a com- 
plete pel feet closure of the laparotomy wound, even m the most infected 
cases, as explained later, so pi eventing post-opeiative hernias 

The pai affine gravity drainage is applied as follows One or more 
strips of gauze about two centimeties wide are dipped in melted paraffine 
and allowed to stiffen, if a cavity with pus is met and wdien the tip of 
the appendix can not be removed, a strip of the pai affiliated gauze is put 
in immediate contact with the cavity to be drained and can be secured 
in place by a stitch of thin catgut tied with only one knot (Fig 25) , 
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it IS brought under the caecum and out through a stab wound made as far 
back m the hank as possible (F gs 25 and 26) The stab wound through 
the flank is lined AMth a rubbei tube (Fig 25) that has also been dipped 
in melted paraffine, and Avhich should not itself extend into the peritoneal 
caA'ity, but should go only through the skin, muscles and fascias (Fig 25) 
The paraffinated gauze is brought out through the rubber tube , this is 
done because the muscles at times contract so energeticall}" that the}" 



Fig 26 — Paraffinated strips of gauze put e\actl> on the spot to be drained and brought out 
in normal drainage (N D ) through the rubber tube in certain cases they ma\ be brought 
out through the cul de sac of Douglas (V D ) (Note that the dram is held in position by 
a stitch ivhich howe\er should be made with very fine catgut and tied with onlv one knot) 

(*^ee Figs 21 23 ) 

completely occlude the space betAA^een the gauze and the tissues, occlu- 
sion that IS helped also by the drying of the secretions on the skin around 
the gauze AA'hen the secretion is not abundant, all these draAA"backs are 
eliminated by placing a paraffinated rubber tube in the abdominal Avail 
and haAung the gauze come out through it (Figs 25 and 26) NaturaUy, 
if tAA o or more collections of pus are to be drained, tAA'O or more strips of 
gauze are used and brought out through a single tube (Fig 26) Drain- 
ages are shortened and finally removed according to circumstances 
Pai a) cctns Incision and Diainage of Abdominal Wall — We advise the 
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Fig 28 — Shows abdomen closed and drains applied Abdominal wall is closed with two 
rows of sutures the skin is approximated ^vith elastic bands that gi\e practicall> a scarless 
union D P C drainage of peritoneal cavit> DAW drainage of the abdominal wall 
this drainage will prev ent post operative hernia (See Fig 27 ) 

paiaiectus incision, because it falls on the Ccectim, can be extended freel}^ 
and allows the extraperitoneal removal of the appendix better than any 
other incision By following the technic we have advised infective mate- 
rial will very seldom touch the abdominal wall, so that post-operative hernia 
will be prevented more often than Avhen this technic is not follow^ed 
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We make a longer incision than is usually made, because we believe that 
a good exposuie of the abdominal organs is most essential to good abdom- 
inal surgeiy, and by diaining systematically with our paraffine gravity 
drainage the abdominal wall (Fig 26) and the elastic closure of the same 
as shown m Fig 28, post-ojDeiative hernia is piactically completely elimi- 
nated, even in the most infected cases The peritoneum is closed in the 
usual manner and over it aie laid two 01 three heavy thieads that have 
previously been dipped m pai affine and aie carried out thiough a stab 
wound made anteiiorly and outwardly to the lower limit of the skin 
incision, the muscles and fascia aie then sutured and thiee or four 
paraffinated threads aie laid over the sutured structuies and bi ought 
out through the same stab wound thiough which the othei thieads have 
been earned out The stab wound is lined with a small lubbei tube 
pieviously dipped m melted pai affine, as was done and explained for the 
stab wound m the flank (Figs 25 to 28), and all the threads are carried 
out through it The skin is not sutured but appioximated with elastic 
bands made of two strips of adhesive plaster and a piece of rubbei band , 
this arrangement insuies a bettei closuie of the skin which results m prac- 
tically an invisible scai and does not favor the dissolution of the fat found 
111 the abdominal wall We close all laparotomy wounds 111 this manner, 
because the drainage and the elastic closuie insuies a piimary union 
even in the infected cases, and this is veiy impoitant, especially m cases 
of acute appendicitis, because the laparotomy wound has a great ten- 
dency to suppuiate, even m clean cases 

Interval Cases — In the interval cases appendectomy is peifoimed fol- 
lowing the same technic that ue use m acute cases, except that when 
the appendix is fiee and visible Ave catch its tip with a soft sponge-holder 
covered with lubber, as shown in Fig 29, and the lemoval of the appen- 
dix IS the first instead of the last step 

Disposal of the Stump at the Base of the Appendix — The importance 
of the problems relating to the disposal of the base of the appendix is 
due to these facts septic material can be pouied into the abdominal 
cavity from the opening existing between the appendix and the caecum , 
the blood supply to the whole appendix comes from the blood-vessels at 
the base of the appendix, except in women, when occasionally a supple- 
mentary blood supply comes from the bioad ligament These facts em- 
phasize the absolute necessity of properly disposing of the stump of the 
base of the appendix, if this is not done the septic mateiial coming from 
the caecum will eithei cause a general fatal peritonitis, or m the lucky 
cases a fecal fistula, fatal hemorrhage might result if haemostasis of the 
blood-vessels of the base of the appendix is not propei ly insured These 
facts shoAV plainly that the surgeon must, when possible, close the 
appendix at its base, and insure perfect htemostasis Which is the best 
manner of securing both these desiderata^ Obviousl)% if the technic we 
have advised is followed, the inveision of the stump of the base of the 

341 



ANGELO L SORESI 


appendix being the first step, this step will be properly attended to in all 
cases, if the tip of the appendix is looked for as the first step, the proper 
disposal of the stump of the base of the appendix might not be possible, 
as explained above We hav'^e, however, to justify why the inversion of 



Fig 2p — Manner of removing appendix m interval cases hen no adhesions are 
present All the other steps are illustrated in Figs 15-19 

the stump of the base of the appendix, as we advnse, is better than liga- 
ture and inversion oi simple ligature ' 

Inveiswn of the Stump of the Base of the Appendix Without Tying It — 
Following the technic we have described the thread enters the mucosa 
Is it safe and indispensable to do so’ Yes, the thread can safely enter the 
mucosa, as there is no reason to feai a more severe infection from the 
thread if it goes thiough than if it does not do so, because the whole wall 
of the gut IS already permeated with microorganisms, and anyhow, the 
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whole thread will immediately be buried undei a deep layer of inverted 
serosa, which will adhere immediately (Fig 3o5) It is indispensable to 
penetrate the lumen of the gut, otheiwise fatal hemoirhage might ensue, 
because the blood-vessels of the gut run into the submucosa, and there- 
fore would not be closed if the sutuie should penetrate only the serosa, 
as was recommended by Dawbarn 

It IS easy and safe to invert the stump of the appendix if oui technic 



Fig 30 — Schematic cross section showing irationality of tj mg the stump of the appendix prior to its in- 
veision A-i shows the stump tied, A-2 shows the same stump inverted, with a suture applied over it 
note closed cavity formed in A 2 which will be filled with septic material that might burst in the abdominal 
cavity, note also that when the stump is tied there is no real inversion of the stump but the stump is 
merely buried between two layers of seiosa, inversion can only take place if the stump is inverted without 
being previously tied as shown in B B shows inversion of stump without tying it note inversion and 
close approximation of inverted serosas which will immediately adhere and close base of appendix, note 
also that thread enters the lumen B i and 2 and is buried in the inverted serosa when inversion has 

taken place B, 2 

IS followed, even when it would be impossible to do so, when the usual 
technic is adopted, because the assistant holds uj) the caecum by four 
threads which prevents the escape of any fluid and undesiied premature 
tightening of the purse-string suture befoie inversion has taken place, as 
happens when there are only tAvo ends to the purse-string suture, as in the 
usual technic, also the purse-string sutuie applied, as we have recom- 
mended does not tear the gut 

We never tie the appendix, because we have found that the manner 
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of inversion we have described gives the best result quoad vitam and 
quoad functioncm, indeed, by looking at Fig 30Al any one will be convinced 
that when the appendix is tied and then inverted a closed cavity will be 
formed that will positively be infected, even if the stump of the appendix 
has been cauterized, oi supposedly disinfected with carbolic acid, iodine, 
or any other chemical , this closed cavity will increase in size by the secre- 
tion of the tissues that are closed in, and set up a leaction of the sur- 
rounding tissues, which means formation of adhesions in the favorable 
cases, or rupture and consequent general peritoneal infection oi foimation 
of fecal fistula in the less fortunate cases If a ligatvne is put aiound the 



Fig 31 — Shows stump of appended simply tied Note mucosa m direct contact ^^lth peritoneum and how 
easilj an inflamed and brittle appendix can be cut by the thread note also that stump beyond ligature 
must be absorbed and therefore will be the cause and centie of adhesions 

appendix without inveision another dangerous condition may arise, the 
thread is very likely to cut through when applied on very inflamed and 
brittle appendices, so giving rise to possible geneial peritonitis or fecal 
fistula, the base of the appendix must slough off, because being tied 
(Fig 31) it is deprived of its blood supply, its mucosa is external, all 
this means that it will set up some infection and latei it has to be 
absorbed by connective tissue of new formation, which means piesence 
of more 01 less scar tissue later, which means adhesions which might be 
more 01 less troublesome, but the formation of which should be prevented 
in all cases m order to conform to good surgical prmc’ples 

The comfort of the patient is of great importance, and we adopt as an 
external dressing an elastic abdominal belt without anj'- bones (Fig 32), 
so that the whole abdomen is kept gently constricted, without however, 
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undue pressuie The elastic belt makes not only the most comfoi table 
dressing, because it holds comfoi tably the abdominal oigans, but it is 
also the most convenient, because it helps in preventing post-opeiative 
hernia and can be leleased and replaced without inconvenience to the 



Fig 32 — Showing how elastic ab lommal belt w *hout bones is apohel as e ternal dressing 

patient In older to prevent the necessity of using pads and iiritation to 
the peritoneal organs by the iodine commonly used to prepare the skin, 
we prepare the skin by cleansing it with ether and then cover it with a 
solution of lubbei and ethei, that does not come off and will make the use 
of pads unnecessai}'- as described in anothei papei ^ 

L Soresi Preparation of the Skin for Operation vith Solution of Rubber 
and Ether Instead of Tincture of Iodine Annals or Surgfry Januarj, 1920, p 109 
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Conclusions — In cases of acute appendicitis the patient’s life might be 
in grave danger whether he is operated or not , the surgeon, therefore, 
must deal with the case so that he follows the principle of prmium non 
nocere, then he has to think that his work must be done in such a manner 
that the operation will give the best results quoad vitam and quoad func- 
tionem We believe that the special points of the technic that we advise 
m all acute cases, ethei -rubber preparation of the skin, pararectus inci- 
sion , freeing of only the external portion of the csecum , raising up the 
caecum so as to expose the base of the appendix, immediately severing the 
appendix close to its base and inverting it, then following the distal 
portion of the appendix and removing as much of it as possible , paraffine 
gravit) drainage when pus is present, closure of the abdominal wound 
in all cases , paraffine gravity drainage of the abdominal wall , elastic 
closuie of the skin, the application of an elastic belt as an external dress- 
ing, answer all the desideiata Indeed, life is saved more often if this 
technic is followed and we have had striking proofs of this fact m several 
almost desperate cases, which are not referred to for brevity’s sake, than 
if this technic is not followed , because no one can be sure of the position 
and condition of the appendix in all cases, and the technic lecommendcd 
IS ideal foi all cases, because it prevents the spreading of infection m all 
cases and does not lower the resistance of the peritoneal oigans, and 
does positively diain out safely any secietions that should be drained out 
Quoad funclionem it prevents the foimation of fecal fistulre, of dangerous 
post-operative adhesions of post-operative hernia , it allows a maximum 
of comfort to the patient 
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FRACTURES OF THE PELVIS* 

WITH A REPORT OP TWENTY-FIVE GABES 

By William John Ryan, M D 
OF Philadelphia , Pa 

Fracture of the pelvis, until very recently, had not received the con- 
sideration that IS due such a serious injury It is a much more common 
result of violence than is generally supposed Therefore, it is with these 
thoughts in mind that this series of cases is presented 

The first extensive report based on the findings in the literature was 
by Quain^ in July, 1916 He reviewed one hundred and twenty-six cases 
and reported one of his own His reported mortality previous to 1890 was 
86 7 per cent , since then it was 48 per cent , and since 1905 it is 38 per 
cent Since then single cases have been reported by Hawkes,^ Moor- 
head,® Ross,^ Klotz,® Angiovene,^^ and Dunott And Gazzotti® reports 
two cases with a description and photographs of an apparatus for their 
treatment MitchelF in 1917 read a very exhaustive article on the diag- 
nosis and treatment of fracture of the pelvis While the author’s paper 
was in the stage of preparation, Mengel® presented his very excellent 
paper embodying sixty-nme cases before the Pennsylvania State Medical 
Society last September These papers totalled 202 cases, and to this num- 
ber we are privileged to add 21 cases They were treated in the surgical 
wards of the University, Polyclinic, and St Agnes Hospitals on the 
services of Doctors Frazier, Bnnkmann, and Muller, to whom I am 
indebted for the privilege of reporting them 

Humphrey® describes the ring of the pelvis as heart-shaped, and 
calls attention to the wide arch with a flattened centre of the upper or 
posterior half, and the greater curve with flattening at the ilio-pectineal 
regions of the lower or anterior half It results from this configuration 
that the pelvic ring is weakest at five points, viz , at or a little external 
to sacro-iliac synchondroses, at the symphysis pubis, and midway between 
the symphysis and the acetabula 

In studying the clinical effects of fracture of the pelvis it is helpful to 
consider it with reference to its various functions 

As interposed between the vertebral column and the lower extremity 
as a weight bearer 

As a means of providing for motion of the trunk on the lower limbs, 
and of affording some points of attachment for the muscles governing 
that motion 

As a bony protection for the abdominal and pelvic viscera When 
viewed as a bony ring between the spinal column and the femora, the 
pelvis IS made up of two mam arches, one in use when standing and one 

* Read before the Philadelphia Academy of Surgery, December i, 1919 
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when sitting The sacrum is the point of union or keystone of both 
these arches One extends from the acetabulum through the thick bony 
ilium, through the upper third of the ilio-pectmeal line to the sacrum and 
IS called the sacro-femoral arch The other extends from the tuberosity 
of the ischium through the posterior edge of the acetabulum to the same 
point and is called the ischiosacral arch These are the essential weight- 
carrying portions of the pelvis 

Morns*® calls attention to the mechanics of the remaining portions of 
the pelvis in this way When much strength is essential in an arch it is 
often prolonged in a ring to form a counter arch, i e , the ends of the 
arch are tied together so as to prevent them from starting outward 
Therefore, a portion of any weight carried by an arch is distributed to the 
centre of the counter arch Now in the pelvis the body and horizontal 
rami of the pubis form the counter arch of the sacro-femoral arch, and 
the union of the rami of the pubes and ischii the tie of the ischiosacral 
The ties of both arches are united in front at the symphysis which like the 
sacrum is common to both arches Therefore, it can be easily understood 
why any severe direct violence applied to the pelvis will result in fracture 
of the horizontal or descending rami of the pubis, the rami of the ischium, 
and of the ilia external to the sacro-iliac joint 

In this series of 21 cases there were seven deaths, a mortality of 33 3 
per cent 

The youngest patient was six and the oldest sixty-five All had been 
subject to severe injury 

Twelve cases were simple fractures, that is, without visceral complica- 
tion, though three of them were complicated by fractures of other bones 
In five cases there was a rupture of the bladder and in three a rupture of 
the urethra One case which died on the operating table had a torn 
deep epigastric artery in addition to an intra- and extraperitoneal rupture 
of the bladder Bloody urine was present in one case without evidence 
of rupture of the bladder or kidney, due possibly to a contusion of the 
bladder or kidney An inguinal abscess developed in one case and an 
abscess over the right hip and gluteal region in another, both several 
days after the injury In one case there was a penetrating fracture of the 
acetabulum (mention) This would seem to differ from Doctor Estes’ 
statement in discussing Mengel’s paper that " When the body of the pubis 
and ramus of the pubis are broken by direct violence, drainage is almost 
imperative It is not simply the rupture of the bladder or urethra , that, 
of course, makes drainage an absolute necessity But there is m my 
experience a very large amount of blood effused in the cellular tissues of 
the penneum and ischiorectal region, and this blood is nearly always con- 
taminated by colon bacillus or by some slight leakage from the urethra 
Almost inevitably there is infection ” Fracture of the pubis occurred 
twelve times in this series and in only one of these did such an infection 
occur — a gluteal abscess (Case XII) The ilium was involved seven 
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" times, the body of right ischium once The anterior superior spine 
once , the acetabulum once, and both tuber ischii once The patients that 
died all had other severe injuries 

Case III — Aged sixty-five Rupture of urethra, multiple frac- 
tures of the ribs developed nephritis Died on twenty-sixth day 
Case IV — Died in thirty hours Had a fractured skull, sixth, 
seventh, eighth ribs, femur, and compound fracture both bones leg 
Case VIII — ^Ruptured bladder and urethra, signs of internal 
hemorrhage , profound shock Died in two hours 

Case X — Fractured skull and evidence of a ruptured bladder 
Unconscious on admission Died m three hours 

Case XV — Ruptured bladder Developed cystitis and general 
sepsis after operation Died in six days 

Case XVII — Extensive lacerated wounds of the perineum ex- 
tending up into the abdominal cavity, through the neck of the blad- 
der Died three hours after admission 

Case XVIII — Rupture of bladder, intra- and extrapentoneal 
Peritonitis present, torn deep epigastric artery Died three hours 
after operation 

Symptoms and Diagnosis — Every case of severe injury in the pelvic 
region should be looked on with suspicion The clinical findings should 
be checked up by X-ray, of course, but there should be no delay in oper- 
ating if it IS indicated 

The most common symptom is pain , felt usually at or near the seat of 
fracture It is sometimes described by some patients as “ a pain through 
the pelvis ” This pain is increased by pressure inward exerted simul- 
taneously on both hips I agree with Mengel that crepitus should not be 
looked for because of the danger of injuring the urethra or bladder if 
they have not already suffered Crepitus was noted on our records 
three times 

Movement of the body causes pain in or near the seat of fracture I 
feel that rectal examination should not be made in suspected fracture of 
the ischium for fear of a sharp edge of bone puncturing the bowel 

The patient should always be cathetenzed If bloody urine is with- 
drawn a given amount of some sterile solution such as bone acid should 
be injected after the bladder is emptied by catheter and then drawn off 
again If the full amount is recovered one can feel reasonably sure that 
the bladder is not ruptured In case the catheter cannot pass because of 
rupture of the urethra, a perineal section should be done and an attempt 
made to reconstruct the urethra Drainage should also be provided for 
It may be necessary to do a suprapubic for retrograde catheterization 
Should the bladder be ruptured extraperitoneally there will in addi- 
tion be a swelling and bogginess over the lower abdomen This, of 
course, will require incision and proper drainage of the space of Retzius 
If the fragments are exposed at the time of operation and can be 
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replaced m proper position without difficulty, it should be done Other- 
wise they had best be let alone 

As to treatment of the fracture If it is a fracture of the ilium with or 
without sacro-iliac joint involvement, a plaster cast should be applied 
around the pelvis, cut out in the proper place to allow for attention to 
bowels and urine 

If the pubis or ischium is involved a wide adhesive swathe should be 
applied giving access to necessary wound dressings In either case the 
patient should be placed on a Bradford frame with the head end resting 
on the head of the bed and the foot end on the mattress against the foot 
of the bed This will permit attention being given him without disturbing 
his position 

Of the cases that recovered eleven were traced at the end of a year 
or more 

Seven were in absolutely normal condition 

One had normal function but had occasional pains in the region of 
the sacrum 

One had a limp due to shortening in a fractured limb which fracture 
was sustained at the same time as the pelvic injury 

Another who had a possible rupture of the urethra had some delay in 
starting urination and some dribbling Examination disclosed an en- 
larged prostate He improved under treatment but drifted from observation 
One case had vague pains through the pelvis though examination 
was negative 

ABSTRACTS FROM CASE RECORDS 

Case I — Jas H , aged twenty-three years, admitted January 23, 
1918 Was caught under a falling wagon, which struck him on the 
right hip and pinned him beneath it He was unable to walk and 
complained of pain in both gluteal regions There was some tender- 
ness over the region of the bladder and pressing both hips together 
caused pain above the symphysis pubis Temperature was 99 , pulse, 

82 , and respiration, 22 He was catheterized without difficulty, first 
few c c were bloody, but the remainder was clear Bladder was 
emptied and eight ounces of stenle boric acid solution injected 
Full amount was withdrawn, showing no rupture of the bladder 
An adhesive swathe was applied to the pelvis and the patient placed 
on a Bradford A little blood continued to leak from the urethra, 
so a permanent catheter was inserted and the bladder irngated 
daily with saturated solution of boric acid This man was a per- 
sistent kicker and did not like or appreciate anything that was done 
for him February 13 a plaster cast was applied and kept on until his 
discharge February 25, one year after injury He had no symptoms, 
walked without a limp, and voided freely and without pain 

Case II — P , admitted October 30, 1914 Discharged December 
15, 1914 He was knocked down and run over by an automobile 
On admission his temperature was normal Pulse 100, and respira- 
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tion 26 He complained of great pain m right hip Right leg was 
rotated externally and abducted Soon after admission he voided 
clear urine There was considerable ecchymosis about the right 
inguinal region Otherwise physical examination was negative 
X-ray showed a linear fracture of the right ilium extending into the 
acetabulum, and epiphysial separation of the right ischium ‘A 
plaster cast was applied to the pelvis and extension to the right leg 
with sand-bags on either side He was then placed on a Bradford 
frame Five days after this his temperature began to rise and in- 
spection disclosed a large abscess m the right inguinal region This 
was incised and drained December 10 the cast was removed and on 
the 15th he was discharged At this time there was some limita- 
tion of motion in the right hip The inguinal wound was healed 
One year later there was no deformity, he walked without a limp, 
and manipulations showed no limitation of motion in the right hip 
Case III — B , aged sixty-five years, admitted November 25, 1917 
Died December 21, 1917 Was in an automobile which was run into 
by a street car Pam and loss of power in the left leg, and pain in 
the left hip Examination showed an abrasion of scalp Fracture 
of third and fourth ribs on left side at the costochondral junction 
Left ilium was freely movable, and crepitation could be elicited 
over the symphysis Temperature was 97°, pulse, 68, and respira- 
tion, 20 A diagnosis of fracture of the pelvis with rupture of the 
bladder was made X-ray showed a fracture of the descending 
ramus of the left pubis with considerable separation and a fracture 
through the body of the left ilium 

November 25 Operation by Doctor Muller Under spinal anaes- 
thesia abdomen opened, but no intrapentoneal rupture of the bladder 
was found The prepentoneal tissues were very much infiltrated 
with blood Investigation m the space of Retzius showed the bone 
to be bare and a fracture of the descending ramus of the left pubis 
with about I to 2 inches separation of the fragments A large 
amount of blood was evacuated and it was thought that the urethra 
was ruptured near the neck of the bladder Rubber-tube drainage 
was inserted and the wound closed, with the intention later to do a 
perineal repair, perhaps accompanied by a suprapubic incision 
The man was in bad shape all through the operation , caffeine and 
strychnine were given hypodermically and saline intravenously 
Before closing the peritoneum 20 drops of adrenalin were intro- 
duced following the directions of Porter for the treatment of shock 
He did fairly well following this operation, but continued to dram 
urine from the abdominal wound lOn December 13 an unsuccessful 
attempt was made to introduce a tube in the bladder with a purse 
string, so a urethral catheter was connected with the drainage tube 
m the hope that permanent drainage would be obtained 

Urine examination showed amber, 1030, heavy cloud of albumin, 
no sugar Man)’- light and dark granular casts 

This man did very badly after the second operation, gradually 
sinking into a state of coma from which he never recovered 

351 



WILLIAM JOHN RYAN 


Case IV — Mrs H , aged forty-seven years, admitted February 22, 
1917, died February 23, 1917 She was knocked down and dragged 
by a street car c 3 n admission she was in a very desperate condi- 
tion She had fractures of the right ilium, and sixth, seventh, and 
eighth ribs on the right side, depressed fracture of the skull in the 
right frontal region, fracture upper third of the right femur, com- 
pound comminuted fracture both bones of right leg in lower third, 
and contusions of the entire body She never recovered from her 
shock and died about thirty hours after admission 

Case V — P , admitted January 7, discharged January 22 
Crushed between a crane and some heavy object Chief complaint 
was pain m the region of the right hip General condition was 
good Redness and swelling over right hip, tenderness on pressure 
over the horizontal ramus of the right pubis Movements of both 
hips painless , with finger in the rectum, pressure against the right 
descending ramus elicited tenderness No blood in the urine or 
faeces X-ray showed an impacted fracture of the horizontal and 
descending rami of the right pubis There was no pain when lying 
perfectly quiet A wide adhesive swathe was applied and the patient 
placed on a Bradford frame He was discharged with his adhesive 
swathe in place and a belt prescnbed One year after he had no 
symptoms and walked without a limp 

Case VI — T , aged thirty-nine years, admitted March 25, dis- 
charged April 22 Fell from the platform of a moving train and 
crashed into a fence Admitted one hour after the accident 

Pam in region of left hip Examination showed Fracture nasal 
bone, abrasion and contusion of chest, tenderness in region of left 
anterior superior spine Cathetenzed specimen showed no blood 
X-ray showed a fracture of the left anterior superior spine and a 
split fracture of the left ilium vertically downward two and one-half 
inches from the crest of the ilium 

A plaster case was applied to the pelvis and he was placed on a 
Bradford frame Case was removed three and one-half weeks later 
and he was discharged m four weeks At this time he had no pain or 
tenderness over seats of fracture, but he had some difficulty m 
completely extending the thigh on the trunk (left) One and a half years 
later he was without any apparent deformity or functional abnormality 
Case VII — M P , aged thirty-one years, adfiiitted November 30, 
discharged December 10 This case was most interesting because 
it disclosed a deformity due to a failure to diagnose the condition 
at the time of the accident 

C C Inability to walk without a support and shortening and 
weakness of the left leg 

He was a miner, and one year before, while lying on his side, a 
mass of slate fell and struck him on the left hip He was treated 
m the local hospital for ten weeks for a fracture of the left femur 
Had on a fracture box and extension After his discharge he was 
unable to walk without a support Three months ago he was again 
put to bed with extension but with no improvement When he was 
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discharged after his first time m the hospital he complained of a 
numbness and coldness m the left foot This has persisted up to 
the present time 

Examination disclosed a slight flexion and external rotation of 
the left thigh Shortening of an inch and a half When the leg is 
fully extended there is marked lordosis There appears to be some 
ankylosis of the hip-joint There is considerable atrophy of the 
entire left leg and thigh Both knee jerks exaggerated Area of 
greatly diminished sensation over the outer side of dorsum of left 
foot And all the toes show distinct sensory impairment Urine 
shows specific gravity 1026, no albumin, many hyaline, and light and 
dark granular casts Neurological condition thought by the neurol- 
ogist to be due to some injury of the spinal cord at the time of the 
accident X-ray shows a penetrating fracture of the acetabular 
ring with the head of the femur jammed through 

Case VIII — E S , aged twenty-nine years, admitted June 29, 
and died the same day The steering wheel of a truck broke and it 
plunged through a bridge railing to railroad tracks 75 feet below, 
carrying the patient with it On admission he was in a state of 
shock, but was conscious There was some tenderness in the right 
hypochondnum and in the right costovertebral angle Much swell- 
ing in the left inguinal region, and greatly abnormal mobility and 
crepitus in both ilia In attempting to cathetenze resistance was 
felt after passing into the perineum, and a few drops of blood flowed 
out He died before operation was performed A diagnosis of rup- 
tured viscus with internal hemorrhage was made 

Case IX — A S , aged thirty-eight years, admitted April 8, dis- 
charged April 22 C C Pam over sacral region and weakness of 
the right leg March 24 he was thrown from a tram to the roadbed 
and struck a rail in a sitting posture He was taken to a hospital 
where he remained several days Was admitted here through the 
surgical dispensary He had no symptoms except those mentioned 
above X-ray showed a fracture of the descending ramus of the 
right pubis without displacement An adhesive swathe was applied 
to his pelvis and he was placed on a Bradford frame At the end of 
two weeks he had no pain and his right leg was apparently normal 
One year later he had perfectly normal function in both legs, 
but complained of more or less pain over the sacrum in damp weather 
Case X — A , admitted November i, and died the same day He 
was admitted m an unconscious condition with a history of having 
been swept from the top of a train by a bridge He had a large 
hsematoma m the occipital region, was bleeding from the nose and 
ears and urethra All reflexes were absent There was some mo- 
bility over the right symphysis and a sense of boggmess just above 
the symphysis He died three hours after admission A diagnosis 
of fracture of the right pubis with extraperitoneal rupture of the 
bladder was made , also a fracture of skull 

Case XI -—J A , aged thirty-eight, admitted October 12, discharged 
Apnl 2 Fell 35 feet when a scaffold on which he was working 
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collapsed Examination shows a punctured wound of the left heel, 
crepitus in left heel and considerable tenderness over lumbosacral 
region There was no blood in urine Chief complaint pain in back 
and in perineum X-ray showed a fracture of the horizontal ramus 
of the left pubis and fracture of the left os calcis and left astragalus 
He was incontinent of urine and a permanent catheter was inserted 
An adhesive swathe was placed about his pelvis The incontinence 
of urine persisted and he also lost control of his anal sphincter 
His temperature began to rise and a yellow discharge from his 
penis caused considerable discomfort October 29 a suprapubic 
cystotomy was done and considerable pus evacuated from his blad- 
der After this he felt better and his temperature dropped to normal 
November 17 Was still unable to void, so the suprapubic dram 
was allowed to remain in Began irrigations of the bladder with 
boric acid, washing out considerable gravel and pus He regained 
control of his anal sphincter 

January i The urine was clear and he was allowed out of bed , 
he walked fairly well The suprapubic opening was still draining 
February 10 Lost control of his anal sphincter again Became 
very much discouraged 

February 23 Examination showed the urethra to contain many 
false passages, one of which communicated with the scrotum 

At this time he insisted on going home Refused any further 
treatment whatever 

Unfortunately, this man had moved and we weie unable to 
trace him to his new address 

Case XII — E P , aged sixteen years, student, admitted February 26, 
discharged April 26 She was struck by a railroad train and was 
unconscious for two hours There were no signs of a fracture of 
the skull She could not sit up because of excessive pain within 
the pelvis There was a compound fracture of both bones of the 
right leg in the lower third A large bruise on the right hip 
Measuring from right anterior superior spine to right interior 
mandibles was 3 to 4 inches shorter than the left side The bases of 
Bryant’s triangles were equal on both sides There was no pain on 
moving the hips, but there was considerable pam on pressing 
both hips toward the midline There was a fracture of the ninth, 
tenth, and eleventh ribs on right side Tenderness over the left 
ulna about two inches below the olecranon Urine was voided clear 
X-ray showed a subperiosteal fracture of the left ulna m upper third 
Compound comminuted fracture of both bones nght leg lower third 
Fracture of horizontal ramus of both pubes with slight displacement 
The opening on the leg at seat of fracture was closed by sutuie 
and healed kindly 

March 6 Tibia was plated 

March 12 Temperature rose to 105°, and examination showed 
tenderness and fluctuation over right trochanter Investigation with 
needle showed pus , streptococcus pyogenes 
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Exploratory laparotomy under N O anesthesia and eucaine 
Right rectus incision Abdomen negative Appendix removed 
Incision in nght hip between trochanter and crest of ilium, large 
collection of reddish fluid evacuated which had dissected its way 
upward and downward It was not purulent in appearance and 
was probably a large retroperitoneal hsematoma which got out by 
way of the lymphatics 

March 27 A large abscess developed in right gluteal region It 
was incised and drained 

April she was discharged with all wounds healing by granula- 
tion There was a cast on her right leg There was ^ inch short- 
ening in the right leg because of little callus formation at seat of 
fracture All movements in region of right hip were normal 

Two years from the date of her discharge she was able, with the 
aid of an extra thick heel, to walk with almost no limp 

Case XIII — J H , aged fifty-four, admitted July 14, discharged 
August 21 He had fallen from a scaffold and landed on his right 
hip He had no cough or dyspnoea, nor did he complain of any pain 
in his chest Chief complaint was pain in right hip and right groin 
Could not void urine Physical examination of his chest and abdo- 
men was negative He was perfectly conscious There was quite 
an extensive bruise on right hip and his scrotum was swollen and 
ecchymotic Cathetenzing him, 200 c c of urine were withdrawn, 
which was very bloody 

A permanent catheter was placed in his bladder with a little 
difficulty and an adhesive swathe about his pelvis He was placed on 
a Bradford frame Ten days later the catheter was removed from 
his bladder and he was able to void thereafter without trouble 
He was discharged with no abnormal symptoms 
Two years after his discharge he could walk without any diffi- 
culty But he complained of dribbling of urine for a short while 
after voiding His prostate was considerably enlarged Light mas- 
sage and hot sitz-bath improved this condition, but he disappeared 
from observation before gaining any more headway 

Case XIV — K, aged forty-three, admitted January ii, dis- 
charged March 19 Chief complaint pain in left hip and in left side 
of abdomen He was squeezed between two motor trucks which 
_ collided He was conscious on admission, temperature, pulse, and 
respiration were normal There was a severe contusion and abrasion 
over the crest of the left ilium He voided clear urine and 8 ounces 
of boric acid solution injected into bladder was entirel}’- recovered 
X-ray showed a linear fracture of the left ilium extending from one 
inch behind the anterior superior spine downward to within one inch 
of the acetabulum 

A plaster cast was applied to his pelvis and he was placed on a 
Bradford frame 

When discharged he was able to walk without a limp and com- 
plained of no pain in the region of the fracture 
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He returned to his former occupation of laborer and was able to 
do as much as before his injury 

One year later he was without pain and had no deformity 
Case XV — W S , aged forty-five years, admitted August 15, died 
August 21 Chief complaint severe pain through the pelvis In 
state of shock He was knocked down by an automobile which ran 
over his lower abdomen 

He was tender over the lower abdomen, there was a sense of 
bogginess just above the symphysis, severe contusion of the back 
in the lumbar region , blood was dripping from his penis He was 
catheterized and only one-half ounce of urine was obtained Eight 
ounces of boric acid solution was injected into his bladder and only 
half of it returned Therefore, a diagnosis of ruptured bladder 
was made 

He was given an intravenous infusion of saline and under ether 
a suprapubic incision was made There was no intraperitoneal rup- 
ture of the bladder found, so the space of Retzius was investigated 
There was found a collection of blood and urine and the fragments 
of a fractured right descending ramus were found A couple of 
small loose pieces were removed and a rubber tube inserted for 
drainage A suprapubic dram was placed in the bladder and a per- 
manent catheter was placed m the urethra He did very poorly 
after the operation, ran a continuously high temperature and was 
very flighty Urine showed a heavy cloud of albumin and many 
granular casts Two days after operation he began to drain pus 
from the opening in the space of Retzius He died on the sixth day 
after admission from general sepsis 

Case XVI — Mrs E F , aged forty-one years, admitted September 
14, discharged October 22 She was knocked down and rolled be- 
neath a street car She complained of great pain in both hips Her 
temperature was 97°, pulse, 68, and respiration, 18 She had gen- 
eral contusions all over her body and was so sensitive that exami- 
nation was very difficult Pressure on both hips caused considerable 
pain in symphysis region, and she was very tender over both tuber 
ischii Eight ounces of boric acid injected into bladder was 
fully recovered 

X-ray showed a fracture of the descending ramus of the right 
pubis and a fracture of both tuber ischii 

A plaster cast was applied September 20 and removed October 20 
She was discharged October 22, walking normally, but complained 
of more or less pain on sitting down 

Two years after she was in good health and had no symptoms 
resulting from her accident 

Case XVH — A sailor on U S S Missouri, age about twenty-five, 
was admitted 5 45 p M in state of profound shock, and died at 8 15 
p M He had been dragged by a street car The perineum was the 
seat of extensive lacerated wounds, there were abrasions of both 
knees and an abrasion involving the entire front of the left thigh 
and the inner side of the left leg All wounds were bleeding pro- 
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f usely , both ilia were freely movable and there was marked depression 
on both horizontal rami 

The wounds were packed with sterile gauze and he was given 
600 cc of normal salt solution intravenously with 30 minims of 
adrenalin He never rallied from his shock Died about three hours 
after admission 

Case XVIII — G F, aged thirty-seven years, admitted January ii, 
and died same day about eight hours later Temperature on admis- 
sion was 96° , pulse, 80, and respiration, 32 Injured in collision of 
two motor trucks Abdomen was very rigid and his urine was 
bloody, only a few c c being obtained by catheter Of 8 oimces of 
boric acid solution injected into the bladder only 2 ounces 
were recovered 

There was a depression over the horizontal ramus of the right 
pubis He was given an intravenous injection of salt solution and 
taken to the operating room A suprapubic incision was made , the 
abdominal wall was greatly infiltrated with blood from tom deep 
epigastric artery on right side There was an intra- and an extra- 
peritoneal rupture of the bladder Peritonitis was present The 
peritoneal cavity, the bladder, and the space of Retzius were drained 
with rubber tubing and the abdomen closed with through-and- 
through suture of silkwoim gut He never fully recovered from his 
anaesthetic, but died about three hours after operation 

Case XIX — ^T McF , aged twenty-one, admitted April 19, dis- 
charged May 24 He was caught between a falling timber and the 
side of a freight car On admission he complained of severe pam in 
the right side and the right iliac crest His general condition was 
good , no evidence of a rupture of the bladder 01 urethra was found 
A diagnosis of fracture of the right ilium was made and confirmed 
by X-ray The fracture beginning 2 inches behind the anterior supe- 
rior spine running down toward the acetabulum for about 3 inches 
An adhesive swathe was applied and he was placed on a Brad- 
ford frame He made an uneventful recovery and was discharged 
walking normally and without any pain 

Case XX — F F, aged thirty-six, admitted May 23, discharged 
July 10 He had been run down by a light motor car which passed 
over his lower abdomen 

He was in good general condition There were abrasions of both 
hips and a swelling over the symphysis He complained of some 
pain in right groin, especially when the hips were pressed together 
He voided bloody urine Eight ounces of boric acid solution was 
injected into the bladder and only 5 ounces was recovered 

A diagnosis of fracture of the right pubis with ruptured bladder 
was made and he was operated on immediately 

There was found a rupture of the bladder in the space of Retzius 
This space was filled with clots and urine came from the wound in 
the bladder The bladder wound was sutured and a rubber tube 
drain placed in the space of Retzius He made an uneventful recovery 
X-ray later disclosed a fracture of the descending ramus of the 
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right pubis We were unable to locate this man at the end of a 
year and a half 

Case XXI — T, aged fifty-four, admitted February 14, dis- 
charged March 25 He was struck on the side by a piece of falling 
timber There was a large abrasion over the right hip , pressure on 
the right crest elicited exquisite tenderness His general condition 
was very good , X-ray showed a fracture of the right ilium extend- 
ing from the anterior superior spine downward and backward for 
a distance of 3 inches 

An adhesive swathe was placed around his pelvis He was dis- 
charged m normal condition 

One year later he was without pain except in damp weather He 
had no limitation of motion nor interference with locomotion 

Case XXII — T T , a colored girl Knocked down and dragged 
by a trolley car 

On admission she was m fairly good condition There was a 
contusion of the left leg and hip , fracture of the left humerus She 
was very tender over both ischii and over the symphysis 

X-ray showed a fracture of the left humerus, fracture of the left 
ischium, and fracture of the horizontal and descending rami of the 
left pubis 

She was placed on a Bradford frame and an adhesive swathe 
placed about her pelvis There were no complications and she made 
an excellent recovery On discharge she was able to walk without 
support but with a slight limp, favoring the left leg 

Case XXHI — T L , white, a teamster Admitted August 25, 
discharged October 10 

Received in accident ward slightly under the influence of alcohol 
Gave a history of having been thrown from a wagon He main- 
tained that the wagon passed over his pelvis On examination he 
was very apprehensive and very nervous There were no signs of 
any grave injury There were no evidences of a fracture of the 
pelvis or lower extremity He voided urine freely and it contained 
no blood He was admitted to the ward and put to bed 

The next day he complained that he had considerable pain m his 
left groin on walking 

X-ray disclosed a fracture of the horizontal ramus of the left 
pubis without displacement 

An adhesive swathe was applied and he was placed on a 
Bradford frame 

Case XXIV — L , aged forty-five, admitted January 30, dis- 
charged March 25 On admission temperature, 973°, pulse, 68, res- 
piration, 20 While helping to move a heavy iron tub the hoisting 
chains broke and it fell, striking him in the back 

Abdomen was slightly distended and rigid, but not tender Ex- 
tremely tender over the left great trochanter and over the sym- 
physis There was a fracture of the middle of the shaft of the left 
femur with inches of shortening 

358 



FRACTURES OF THE PELVIS 

He was put to bed with extension on the fractured leg and anti- 
shock measures instituted 

Next day X-ray showed a fracture of the left acetabular ring, 
a fracture of the horizontal ramus of the left pubis, and a fracture 
of the middle of the shaft of the left femur 
No urinary symptoms arose 
February 15* There was no shortening 
He was discharged walking on crutches 

Case XXV — H B , aged twelve years, admitted May 12, discharged 
May 22 Knocked down by an automobile which ran over his right 
hip On admission he was somewhat shocked Temperature, 97° , 
pulse, 76, respiration, 20 

Could not stand and complained of great pain m the right iliac 
crest Right thigh could be moved freely but with considerable 
pain There were no urinary symptoms 

X-ray showed a linear fracture of the ilium extending from the 
crest downward toward the acetabulum The lower half of the 
line of fracture split in two 

Note — Between the time this paper was read and its being sent to the 
publisher. Cases XXII, XXIII, XXIV, and XXV were discovered in the 
records This will bring the mortality down to 28 per cent , and add the 
following to the bones that were the seat of fracture Ilium, i , acetabulum, 
I , left pubis, 3 , left ischium, i 
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USE OF FREE SKIN GRAFTS TO REPLACE LOSS OF MUCOUS 
MEMBRANE OF MOUTH AND NOSE* 


By George M Dobrance, M D 
or Pair^EiiPniA, Pa 

Free skm grafting, particularly in the replacement of the mucous 
membrane of the mouth, received during the late war an impetus which 
has carried it out of the class of operations which usually fail, and what 
may even be termed the experimental stage, and established it as a defi- 
nite procedure from which an almost positive assurance of success can 
be given 

Before proceeding to describe a new method, it is always advisable to 
review the methods that have been used, past and present 

1 Free Ollier-Thiersch grafts have formerly been tried m the mouth, 
but have usually failed 

2 Mucous membrane flaps from other parts of the mouth This is 
the method of choice, when there is sufficient membrane to spare, and 
there is no danger of producing contracture or shortening of the mucous 
membrane at the place from which the flap is taken 

3 The taking of a flap from the skin suiface to replace oral mucous 
membrane is a difficult procedure, causing a large amount of scar tissue, 
and only too frequently the flap will be hair bearing, which is a very dis- 
agreeable complication However, it has a decided place in closing a 
large defect or in making an entire lip 

4 The Free Ollier-Thiersch Graft, Held in Place Under Pressure — To 
Esser (Annals or Surgery, Philadelphia, 1917, Ixv, 297) belongs the 
credit for introducing the buried free skin graft In seeking a means for 
applying Thiersch grafts evenly and maintaining them immovable under 
equal pressure on the wound for several days, Esser conceived the idea 
of stretching the skin graft on an impression of the wound made in dental 
modelling composition, inserting this in the hollow of the wound, and 
suturing the edges of the wound over it It is interesting to note the 
evolution of the present operation from this To correct certain deformi- 
ties or contractures in which there was a loss of mucous membrane, 
Esser incised the skin over the contracture, and dissected down to the 
contracture but not into the mouth Of this cavity he made an impres- 
sion in modelling compound Upon the impression he placed a Thiersch 
skin graft, with its raw surface out, and then introduced it into the cavity 
and sutured the skin edges over the compound Ten days later he 
incised the scar tissue from within the mouth, and removed the com- 
pound, leaving the graft in place, lining the cavity which was then con- 

* Read before the Philadelphia Academy of Surgery, December 1, 1919 

360 




Fic 6 





Fig 12 




FREE SKIN GRAFTS IN MOUTH AND NOSE 


tinuous with the mouth cavity Now why did the graft take? Let us 
try to give the reasons why grafts on the skin surface often fail; (l) An 
accumulation of serum under the graft (2) Formation of crusts around 
the grafts (3) The grafts are not kept warm and at uniform tempera- 
ture (4) They are frequently moved or pulled off in changing the 
dressing or when the dressings are moved by muscular action The 
success of the modelling compound support depends upon the correction 
of all these defects In general skin grafting, we have found a greater 
number of takes could be obtained by covering the grafts with an accu- 
rately fitting layer of modelling compound This is brought about by 
taking an accurate impression of the area and one inch of the surrounding 
skin m modelling compound, before applying the grafts Then the 
grafts are applied and covered by the modelling compound This method 
was first seen by me at the Queen’s Hospital, Sidcup, England, on Major 
Gillies’ service The modelling compound employed in this work is the 
ordinary impression material used by the dentists, which is readily soft- 
ened in hot water 

Major Waldron, RAMC (Canadian Forces), at the Queen’s Hos- 
pital, Sidcup, modified Esser’s procedure by dividing the scar tissue 
through the mouth instead of externally, making a cavity into which he 
introduced an accurate impresion of modelling compound covered with 
a Thiersch graft He then sutured the incision in the mucous membrane 
The compound usually remained in place for several days, then came out 
or was removed, the graft, however, remaining as a lining for the cavity 
The objection to this plan was that there was too much movement The 
compound could not be kept in place as long as desired to prevent sub- 
sequent contracture. The staff of the Queen’s Hospital, Colonel New- 
lands, Major Gillies, Major Waldron, and Major Pickerill, modified and 
improved Waldron’s method by attaching the compound to a splint fast- 
ened to the teeth In this manner the graft covering the compound was 
held firmly pressed in place An impression of the cavity produced by 
dividing the scar tisue was taken in compound which was then attached 
to the splint, the compound being covered with a Thiersch graft and 
pressed down firmly in place The compound was allowed to remain 
for ten days, and at the time of its removal, to avoid secondary con- 
tracture, was replaced with a vulcanite piece, worn for several weeks 
Lt Col G C Schaeffer, M C , U S A , holds the modelling compound 
in place by passing sutures through the cheek or the floor of the mouth 
and tying them over gauze on the skin surface This is a simple method, 
but should be used only where it is impossible to obtain a dental appliance 

In the Maxillo-Faaal Sendee at U S Army General Hospital No ii 
at Cape May, I used the method employed at the Queen’s Hospital, but 
found several minor changes desirable; 

I We dissected out the scar tissue, enlarged the cavity much beyond 
what was desired, then put the jaws m an open-bite splint (Figs, i to $). 
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I find others do not use this splint as much as we did Its advantages 
are that it keeps the mouth in one position and in an over-corrected one, 
so that the final result will not be interfered with by subsequent contrac- 
ture I strongly advise the open-bite position for these cases 

2 We retained the original compound in place for fourteen to twenty- 
one days and always followed its removal by the insertion of a vulcanite 
model for several weeks The graft should not be sutured over the com- 
pound as it defeats the object desired , that is, the compound is only sup- 
posed to hold the graft against the raw surface The point to be remem- 
bered IS that the compound should be held in place under pressure If 
any of the graft extends over normal mucous membrane, it does not 
do any harm 

In lining a skin ilap with Thiersch graft as in Figs 7 and 8, the 
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Fig is 


appliance is put in place, the flaps are made, and then the compound is covered 
with the graft , finally, the flaps are sutured over the compound, in con- 
tact with the graft The lining of skin flaps in this manner was entirely 
satisfactory, but where possible a full thickness skin flap is preferable 
One would frequently see the patient vomit over the grafts immediately 
after the operation No harm resulted 

The Thiersch grafts in the mouth were pale in color, but several 
months later changed and became much the same as normal mucous 
membrane In lining the nose with epithelium, which is an essential in 
rebuilding a nose, it is frequently impossible to obtain sufficient skin to 
make a flap for this purpose To overcome the difficulty, we had an 
attachment connected to an appliance on the teeth bearing a mould of 
wax or modelling compound over which the outer skin flap would fit 
accurately (Figs 10 to 15) On the inner surface of the skin flap was 
applied a Thiersch gfraft So long as the flap accurately covered the 
mould, just so long did one get the grafts to take A Thiersch graft will 
take in any part of the nose if held accurately in place 
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OPERATIVE TREATMENT OF UNUNITED FRACTURES OF THE 

MANDIBLE 

By Robert H Ivy, M D , D D S 

OF Philadelphia, Pa 

This lepoit is based upon obseivation of twenty -two patients with 
non-vinion following gunshot fiactuie of the mandible, in the wi iter’s 
seivice at the Waltei Reed Geneial Hospital These cases came to 
opeiation aftei the lapse of peiiods langmg fiom six to seventeen months 



Fig I — Cases VI VII VIII and XXII T\pt oI splint suitable for cases with sound teeth 
in each fragment Band around molar tooth in posterior fragment connected to segment 
of splint on anterior fragment b> adjustable screw -bar 


following the oiiginal injury In all cases a thoiough trial had been 
given to conseivative methods of treatment In twenty-one there was 
free mobility between the fragments, in one a rathei firm fibious union in 
vei} bad position had occuiied complicated by laige loss of substance 
The non-union m these cases was primarily not due to lack of eai ly fixa- 

Read before the Philadelphia A.cademy of Surgerj, December i, 1919 
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tion, but was principally caused by the large loss of bone substance and 
inability on the part of nature to bridge the gap resulting when the 
collapsed fragments were drawn apart and fixed in proper position The 
loss of bone Avas due not so much to primary destruction as to extensive 
shattering followed by infection and necrosis If the fragments had not 
received early attention m the form of reduction and fixation, we should 
have had a much larger number of cases of union m bad position, requir- 



Fig 2 — Same splint unassembled shoeing flange on side opposite fracture to keep mandible 
from srMnging over to affected side during mastication Flange plajs against upper 

molar teeth 

ing two separate operations of surgical i eduction and bone grafting, 
instead of grafting alone At the present time exact figures are not 
available giving the percentage of cases of non-union m gunshot frac- 
tures of the mandible seen in the i ecent Avar, but the avi itei AAmuld roughly 
estimate it at ten per cent 

Of the tAventy-tAvo cases operated upon, eleven involved the body, 
thiee the symphysis, tAVO the symphysis and body, three the angle, one 
the angle and ramus, and tAvo the ramus ' 

The object of treatment in these cases is primarily restoration of the 
function of mastication This is attained by restoring the normal occlu- 
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Sion of the teeth and filling in the lost continuity of the bone One is of 
little value without the other 

The pi copet ative treatment of these cases was that applied to all 
fractuies vheie union without operation is expected, namely, removal 
of all septic foci, reduction, and fixation m such position that the normal 
occlusion of the teeth is restoied 

Septic foci include roots of teeth projecting into the seat of the frac- 



Fig — Same sphnt unassembled 


true, other teeth showing evidence of peiiapical and peiidental disease, 
bony sequestra, metallic foreign bodies, and infection m the soft tissues 
overlying the seat of fiacture No operation should be attempted to 
restore the continuity of the bone until all sources of infection have been 
removed and until at least six weeks have elapsed aftei all sinuses and 
septic wounds have healed 

Reduction is brought about in cases of non-union by manipulation 
and the immediate insertion of a previously made splint which fits on the 
teeth and maintains the normal occlusal relationship between the upper 
and lower teeth Occasionally, where there are man}’^ sound teeth it is 
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possible to fix the fragments by means of wire ligatuies attaching the 
lower teeth to the uppei The interdental splints are cast in silver after 
accmate impressions and plaster casts of the teeth of the individual cases 
have been prepared In some cases the splints ai e made in segments, one 
for each mandibulai fiagment, connected bj an adjustable screw-bar 
whereby i eduction can be giadually brought about Where there are 
sound teeth in each fiagment, it is fiequently only necessary to splint 



Fig 6 — Case XIII Loss of 2 5 cm ats>mph>sis before operation 


the mandible (Figs i and 2) This has the great advantage of peimitting 
mastication and also allows enough motion to piomote bone giowth In 
othei cases, and always wheie there are no teeth m the posterior frag- 
ment, as in the case of fiactuie at the angle, it is necessary to splint the 
upper teeth as well as the lower and lock the two splints in occlusion by 
means of lemovable bolts on each side (Fig 3) The upward and for- 
waid tilting of the lamus of the mandible by the action of the masseter 
and internal pteiygoid muscles is gradually corrected by means of a 
vulcanite saddle coveimg the soft tissues of the ramus, backward and 
downward piopulsion being obtained b} a thieaded rod connecting the 
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saddle to the upper splint (Figs 4 and 5) It has been found advisable 
to remove the saddle after reduction has been accomplished and before 
performing the bone graft operation, because it causes some irritation to 
the soft tissues and may lead to infection of the graft Acknowledg- 
ment IS due to my associates Major Joseph D Eby and Captain Roy L 
Bodme, of the Dental Corps, for their most efficient and necessary co- 
operation m handling the problems of reduction and fixation m these cases 
In cases of firm fibrous or bony mal-union, operative reduction must 



Fig 7 — Case XIII After pedicled graft Did not unite on one side and required rein- 
forcement by osteoperiosteal graft 

be resorted to The skin is divided, the seat of fracture exposed, and the 
line of union cut through to permit complete separation of the fragments 
to their normal position, which is maintained by the application of pre- 
viously prepared dental splints If the mucosa of the mouth has not been 
opened by this procedure, a graft may be at once inserted If the mouth 
cavity has been made to communicate with the external wound, the 
bone graft operation must be postponed until complete healing has taken 
place This applies also to accidental opening of the mucous membrane 
of the mouth in preparing a bed for a bone graft The graft will not 
live in the presence of infection from the oral secretions I was unfor- 
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tunate enough to have this accident occur in two cases of the present 
series, necessitating immediate discontinuance of the operation and post- 
ponement of the bone grafting for several weeks 

Operative Procedui es — Ancesthesia In all cases ether amesthesia was 
used It was given intrapharyngeally through nasal tubes The bottle 
containing the ether was attached to an oxygen tank, the bubbles of oxy- 
gen carrying the ether to the patient, there being thus no necessity for a 
foot bellows or motor pump It was never found necessary to use the 



Fig 8 — Case XV Loss of i cm in right body of mandible before operation 


intratracheal method The technic employed permitted continuous ad- 
ministration of the anaesthetic and at the same time complete isolation of 
the field of operation by sterile towels which covered the entire head and 
face, except the seat of fracture 

Types of Giaft — Three different methods of restoration of the lost 
bone substance have been used in the present series, as follows 

(1) Pedicled bone graft from the mandible itself 

(2) Osteoperiosteal graft from the tibia 

(3) Graft from the crest of the ilium 

(i) Pedicled Graft — The method followed is that described by Cole 
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{Brittsh Journal of Suigo-y, July, 1918), in ^\hlch a piece of the lower 
border of the anterior fragment is removed by means of an electrically 
driven saw, with a pedicle of digastric muscle and fascia left attached 
to It below for nourishment This is carried back to fill the gap and fast- 
ened to the ends of the fragments by means of silver wire 

(2) Ostcopcuostcal method of Delangeniere {Bull ct Mem Soc Clur 
Pans, May, 1916) This consists in first exposing the ends of the frag- 
ments and prepaiing a pocket around each by stripping back the pen- 



Fig 9 — Case XV Shorth after pedicled graft operation 

osteum and soft tissue for a distance of about i cm The graft is made b} 
the removal of a thin shaving of bone from the anteio-internal surface 
of the tibia with a chisel, leaving the ovei lying periosteum attached to 
the graft One piece of this is inserted in the pockets beneath the ends 
of the mandibular fragments and anothei in a similar manner ovei the 
fragments, with the bonj surfaces of the grafts facing each other It is 
necessar}’- that the grafts be in contact with the previously freshened 
bone ends No fixation is used bej'^ond suturing the deep tissues over the 
grafts and ends of the bone, dependence in this respect being placed 
entirel}^ upon the splints The osteoperiosteal graft is flexible, easily 
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adjustable to the size and shape of the lost bone substance, and contains 
all the elements necessary for osteogenesis 

(3) Ctest of the Ihuvi — After first thoroughly exposing the ends of the 
fragments they aie ti mimed off and freshened, and a hole is drilled in 
each through which a silvei wire is passed An incision is now made 
along the ciest of the ilium, beginning at the anteiior superior spine, the 
muscles attached to its inner and outer sui faces aie stripped down, and a 
piece of bone of sufficient length and depth removed to fill the gap m the 





Fig iii — Case VII Before sepsis had cleared up showing dram in place 


mandible A hole is dulled in each end foi passage of the silver wiies 
for connection to the mandible The detached muscles are bi ought ovei 
the site of removal of the giaft, and sutuied together with catgut, and 
the ilium wound closed 

Space will not peimit the guiiig of man} of the details of these opeia- 
tions heie, but a few points will be mentioned Whiche\er of the thiee 
methods be used, the giafts must not be touched with the gloved hands, 
and should be tiansfeiied immediatel} fiom then original site to their 
new envnonment Caieful hcemostasis must be carried out before inser- 
tion of the giaft and again befoie the wound is closed If theie be slight 
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oozing a small rubber drain is left m place for twenty-four to forty- 
eight hours 

The indications for the various types of graft will now be briefly 
discussed 

The pedicled graft is satisfactory in cases of loss of substance up to 
3 cm m the body or symphysis of the mandible It is not applicable 
where the ramus is involved It has the advantage of furnishing a piece 
of bone that has not been cut off from its blood supply and which acts 



Fig II — Case VII Shortly after placing osteoperiosteal graft 


not as a mere scaffolding for the rebuilding of new bone to fill in that 
lost b}" the injury, but which is from the first an integral part of the 
mandible The pedicled graft is not so vulnerable to infection as the 
free bone graft, and union will, as a rule, take place more rapidly than 
where a free graft is used On the other hand, in the writer’s experience 
the technic of the pedicled graft is more difficult, takes longer, and the 
operation is attended with more hemorrhage than m the case of the free graft 
The ostcopenosteal graft is regarded bj'’ the writer as being on the 
whole the most satisfactory for the great majority of cases, and the most 
universally applicable It is suitable for loss of substance of any extent. 
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and m any position It can be made to assume almost any desired shape 
The technic is the simplest It perhaps requires longer to obtain com- 
plete consolidation than by other methods, and no dependence, of course, 
can be placed upon the rigidity of the graft itself for fixation 

The a est of the tlium furnishes a graft that can be adapted to a small 
or a comparatively great loss of substance It is especially suitable m 
cases where immediate rigidity is desired, viz , where too much dependence 
cannot be placed upon splints for fixation, and also for an immediate 
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Fig 12 — Case VII Showing bone regeneration two months after operation 


cosmetic result where the loss of substance has produced much 
visible deformity 

Results — In the twenty-two patients the graft operation was repeated 
in three, making twenty-five operations in all Of these fourteen were 
osteoperiosteal, five were pedicled, and six were from the crest of the 
ilium Of fourteen osteoperiosteal grafts, eleven, or 78 5 per cent , are 
completely consolidated or in process of consolidation, in two only par- 
tial regeneration took place, and had to be reoperated upon, while one 
was lost from suppuration In the two cases m which regeneration 
failed to occur, the ramus was involved Regeneration does not take 
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place as readil}" nor as rapidly in the ramus as in the body of the mandible 
Of five pedicled graft cases, thiee are cured, while in two regeneration 
was incomplete and i einforcement by a second, osteoperiosteal operation 
w as necessai} 

Of the six cases of ilium giaft, five aie undergoing consolidation. 



Fig 13 — Case XXI Mai union requiring operativ e reduction 


while one -was lost fiom siippuiation, and anothei opeiation -will 
be required 

Thus, of a total of t\venty-five opeiations, nineteen, or 76 pei cent, 
were successful In foui of the failmes complete legeneration did not 
occui, while two suppuiated Of the twmnty-twm cases all but twm are 
eithei cured 01 m piocess of film solidification These twm still remain 
to be le-opeiated upon, and it is confidentl} expected that a good ultimate 
result wall be obtained m them 

In both of the cases m wdnch the graft was lost fiom suppuration the 
saddle extension splint w'as used over the soft tissues of the ramus 
and caused consideiable initation from piessuie Theiefore, it is now 
consideied wisei to use the saddle only to 1 educe the displacement of the 
ramus and to 1 emove it befoi e the opei ation 
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In all cases but one the occlusion of the teeth will be good after 
lemoval of the splints and i eplacement of lost teeth In one case the 
splint slipped at one end seveial days aftei the opeiation, and the occlu- 
sion will not be peifect 

The splints are kept in place for at least thiee months aftei the graft 



Fir 14 — Case XXI Sho\ inp; ilium graft m place 


operation, this depending upon the extent and seat of the loss of sub- 
stance The teeth are unlocked at inteivals to peimit gentle exeicise and 
stimulate bone giowth Follow-up ladiogiaphic examinations aie made 
once a month 

The appended table gives a summaiy of the twenU-two cases 
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SUMMARY OF CASES 


Case 

Date of 
injuo 

Seat of injury 

Sub- 
stance 
Ic st 

Method of 
tion 

Dnte of 
operation 

Type of graft 

Result 

iNC 

7/30/18 

L angle 

2 cm 

IntermaMllary 
wiring of teeth 

4/4/19 

Osteo- 

penosteal 

Cured 

2OK 

10/4/18 

L angle 

3 cm 

Cast intermax- 
illary splints 

4/25/19 

Osteo- 

periosteal 

Cured 

3EH 

9/26/18 

R body and 
S3nnpliysis 

4 cm 

Cast intermax- 
illary splints 

6/23/19 

Osteo- 

penosteal 

Consolida- 
tion taking 
place 

Consolida- 
tion taking 
place 

4PG 

10/10/18 

L body 

3 cm 

Intermaxillary 
splint and 
saddle 

7/11/19 

Osteo- 

periosteal 

5PD 

7/30/18 

L angle and 
ramus 

35 

cm 

Cast intermax- 
illary splints 

4/22/19 

Osteo- 

periosteal 

Only partial 
regeneration 

6MM 

9/29/18 

R body 

2 5 
' cm 

Cast mandibu- 
lar splint 

5/12/19 

Osteo- 

periosteal 

Cured 

7FM 

10/11/18 

R body 

3 cm 

Cast mandibu- 
lar splint 

5/28/19 

Osteo- 

penosteal 

Cured 

8JM 

7/4/18 

R body 

2 cm 

Cast mandibu- 
lar splmt 

7/9/19 

1 Osteo- 
penosteal 

Cured 

9WS 

9/28/18 

L ramus 

25 

cm 

Intermaxillary 
wiring of 
teeth 

7/14/19 

Osteo- 

periosteal 

Consolida- 
tion taking 
place 

loEO 

7/17/18 

, R body 

i 

, 2 cm 

Intermaxillary 
wiring of 
teeth 

7/30/19 

1 

Osteo- 

periosteal 

Consolida- 
tion taking 
place 

iiHB 

7/28/18 

R ramus 

I 5 
cm 

Intermaxillary 
winng of 
teeth 

,(1)5/7/19 

(2) 

9/19/19 

Osteo 

periosteal 

Osteo- 

periosteal 

Only partial 
regeneration 
Consolida- 
tion taking 
place 

12OH 

9/26/18 

L body 

I cm 

Intermaxillary 
wiring of teeth ! 

3/26/19 

Pedicled 

Cured 

13RP 

5/31/18 

j 

Symphysis 

2 5 1 
cm 1 

Cast intermax- i 
liiary splints i 

(1) 4/2/19 

(2) , 

7/21/19 

Pedicled 

Osteo- 

periosteal 

Only partial 
regeneration 
Cured 

14HS 

10/15/18 

Symphysis 
and r bod> 

4 cm 

Intermaxillary 
splints and 
saddle 

8/13/19 

Pedicled 

No union at 
one end 

15CH 

10/14/18 

R angle 

I cm 

Intermaxillary 
wiring of teeth 

8/27/19 

Pedicled 

Cured 

16FS 

9/28/18 

Symphysis 

2 cm 

Removable 
spring clasp 
splint 

Intermaxillary 
splints and 
saddle 

8/29/19 

Pedicled 

Cured 

17CD 

9/26/18 

R body 

3 cm 

(1) 

4/18/19 

(2) 

8/8/19 

Osteo- 

periosteal 

Ilium 

Lost from 
suppuration 
Consolida- 
tion taking 
place 

18AR 

9/26/18 

R body 

25 

cm 

Intermaxillary 
splints and 
saddle 

8/25/19 

Ilium 

Lost from 
suppuration 

19JB 

7/15/18 

R body 

5 cm 

Intermaxillary 
splints and 
saddle 

8/18/19 

Ilium 

Consolida- 
tion taking 
place 

20OC 

10/8/18 

R body 

25 

cm 

Cast mandibu- 
lar splint 

9/5/19 

Ilium 

Consolida- 
tion taking 
place 

21CF 

3/4/18 

Symphysis 

5 cm 

Cast intermax- 
illary splints 

8/22/19 

Ilium 

Consolida- 
tion taking 
place 

22AT 

7/29/18 

R body 

25 

cm 

Cast mandibu- 
lar splint 

9/12/19 

Ilium 

Consolida- 
tion taking 
place 
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BONE INLAYS AND BONE PLATINGS 


By Richard J Behan, M D 

OF Pittsburgh, Pa 


Ir has been stated by the advocates of bone plating that bone plating 
can be done in ceitain cases wheie to do an inlay would be impossible 
I shall briefly describe a case where, appai ently, this difficulty existed, 
but, nevertheless, the difficulty could have been overcome if we had exer- 
cised ingenuity at the time of opeiation and had applied a mechanical 
piinciple which was veiy apparent afterward 

The patient had been injured some time previously by a fall of 
sllate which caused an ovei-iiding fracture of the lowei portion of the 
humeius It was impossible to hold the fragments in position by 
any form of ti action apparatus This was partially the result of the 
very marked muscular development of the arm 

An open operation was done A piece of bone was cut from the 
upper fragment, foiced into the medullary cavity, and driven into 
the medullaiy cavity of the lower fragment In doing this a portion 
of the upper fragment, which had been fractured, came away entirely 
Because of this it was impossible to keep the intramedullary splint 
in place in the upper fragment A bone band was thrown around 
but did not seem to act efficiently Two sutures of kangai oo tendons 
were then placed around the intiamedullary inlay and the lower end 
of the upper fragment and seemed to hold the fragments in place 
The fragment of the bone which had separated entirely was then 
removed, as it could not be placed back m position 

The arm was now put up in splints in proper position However, 
a picture taken some time later showed that theie was an inwaid 
displacement of the upper end of the lower fragment and that the 
inlay, which had been inserted into the medullary cavity of the 
lower fragment, was oveniding the upper fiagment and lay to the 
innei side of this fragment 

There was also present a slight musculospiral paralysis 
A second operation was pei formed December 24, 1919 The aim 
was exposed, cleansed with iodine, and an incis on was made to the outei 
side of the old scai Theie did not seem to be much muscular tissue 
beneath the scai tissue, the scar being in contact with the 
bone Careful dissection was made until the musculospiral nerve 
was found It cuived aiound in the gioove in the angle between 
the two fragments It was suiiounded at one point by very dense 
seal tissue This scar tissue was separated and the nen'^e was 
fieed from its bed Care was taken not to injure the two branches 
passing out of the triceps muscle The nerve at the point where 
the scar was present seemed to be oedematous, rather dark in color, 
and slightly thickened Below this point it seemed to be of normal 
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Size and consistency and of normal coloi It Avas diawn to one side 
by means of a piece of gauze placed beneath it, to piotect it from 
injui} during the further manipulation The two fragments were 
now separated and the lower fiagment was found to still have, in 
the medullary cavit} , the inteimedullaiy bone peg, which had been 
inseited at the pievious opeiation The upper fiagment of the 
bone A\as sepaiated fiom the lowei The lower end of the uppei 
fiagment had a A\ell-maiked lounded piominence An attempt 
nas now" made, by drilling a hole up thiough the lowei frag- 



Tig I — Showing the pathology found at the time of the second operation The dotted line shows the 
tunnel in bone into which the bone peg was inserted 

ment, to inseit the bone peg (Fig i) Aftei it w'as inseited 
howevei, the callus gave Avay and angulation again took place An 
attempt Avas then made to groove the innei surface of the upper 
fragment and to hold the peg by means of a bone band (Figs 
2 and 3) This AAas also unsuccessful Then the peg AA"as lemoved 
from the loAver fi agment and the upper fi agment Avas sharpened and 
forced doAvn into the medullaiy cavitj" of the loAver fragment, and 
seemed to hold verj" Avell (Fig 5) Holes Avere dulled through the 
loAver part of the upper fragment and a kangaroo tendon Avas in- 
serted and tied This seemed to hold A"ery AA"ell, except at this point 
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the intramedullary part of the upper fragment, somehow, through 
manipulation, became broken It was now necessary to place a bone 
plate on the inner surface of the bone (Fig 6) The musculospiral 
nerve was then drawn to one side A new path was made for it so 




that the nerve lay in fatty tissue The muscle was drawn over the 
end of the fragment and sutured to the fascia on the opposite side 
of the incision The skin and superficial tissues were closed The 
arm was placed in right-angular extension 

Fig 4 illustrates perfectly the method that would have held the 
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Fig 4 — Method which should have been used Fig S — ^Fourth attempt at reduction Tapenng peg 

made by shaping the upper fragment (Schematic) 




Fig 6 — Fifth attempt at reduction Bone Pig 7 — Shows inlay inserted — with the parallel 

band used ‘ saw cuts 
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bones in position Because of their tendency to inward displace- 
ment, the wedging-in of the lower portion of the upper fragment be- 
tween the intramedullary peg and the cortex of the bone of the lower 
fragment would have held them firmly m position Then if a bone 
band had been placed around the fragments in this position and two 
sutures of kangaroo tendon had been inserted, as indicated, it would 
have been impossible for the bone to become displaced 

However, this was not thought of until after the operation had 
been completed Nevertheless, it is a worthy suggestion that may be 
attempted successfully at the next operation for this type of fracture 

Because of the inability to hold the fragments in position that the 
bone plate was applied in this case However, if we had used the 
method which I describe and which I suggest above, it would not have 
been necessary to have used the bone plate In doing bone inlays I have 
also found it very advantageous, in order to hasten osteogenesis, to make 
several slits in the bone, parallel to the longitudinal axis, as illustrated in 
the accompanying cut (Fig 7) '' 

This IS also a very useful method where an intermedullary splint has 
been used 
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A CONSIDERATION OF THE SURGICAL HAZARDS IN DIABETIC 

PATIENTS 


By Nellis B Foster, M D 
OP New York, N Y 

ASST PB0FES80R OF MEDICINE, COBNEU/ MEDICAL COLLEGE ABSOCIATE PHYBICIAN TO THE NEW TOBK HOSPITAL, 

CORNELL DIVISION 

An increased risk of operation when the surgical disease is compli- 
cated by diabetes is quite generally recognized, but it is not so commonly 
appreciated that complications which might be regarded as surgical are 
the immediate cause of death in a large proportion of cases of diabetes 
While statistics based upon hospital records are not completely satisfac- 
tory, since only certain types of disease are apt to be admitted to hos- 
pital, yet, in a general way, data of this sort are significant A careful 
review of the clinical records of two good hospitals brought out the 
following somewhat surprising facts Of the fatal cases of diabetes 
dying beyond the third decade of life, about 6o per cent of the fatalities 
occur following operations Of the surgical cases with a fatal termina- 
tion, 70 per cent die in coma It has been the habit, apparently, to endeavor 
to make some estimate, in cases such as the above, as to the degree of 
seventy of the diabetic state, and the terms commonly employed are 
mild, moderate, and severe The estimations of the severity of the dis- 
order were based evidently upon the glycosuria Accepting this classifi- 
cation for what it is worth, it is found that coma occurs after operation 
as often in mild cases of diabetes as in the apparently severe, which, of 
course, means that the estimations were made upon faulty criteria 

Surgeons are accustomed to classify operations as minor or major, 
into which classification a number of factors enter, but the meaning of 
these terms is quite generally understood Using these terms in the 
sense commonly accepted we find that the mortality in diabetic patients 
IS higher following minor operations than it is in general for major 
operations Of course, one recognizes here at once that major operations 
might not, as a rule, be attempted on diabetic patients, certainly not with- 
out consideration, but this brings more into contrast the erroneous esti- 
mation often placed upon the hazard of minor surgical procedures in 
diabetic patients 

These preliminary considerations bring up the questions which I wish 
to discuss Although surgeons and internists alike recognize that an 
increased hazard attaches to any surgical operation when this operation 
IS done upon a diabetic patient, yet it is not so generally recognized that 
the factors which go to make up the increased risk can be analyzed and 
to a very high degree estimated 

From what has already been said it would seem evident that glyco- 
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suna IS not a reliable guide in the estimation of the severity of diabetes, 
in fact, it IS doubtful if it is any guide at all further than a rough diagnosis 
Glycosuria does not invariably connote true diabetes mellitus, on the 
other hand, the absence of glycosuria does not completely exclude this 
disease It is generally recognized at the present time that diagnosis 
and much more the estimation of the severity of the disease depends 
upon the degree of hyperglycaemia under varying conditions of diet 

It IS not inappropriate in this connection to call attention to the type 
of diabetes which may not show glycosuria Where the disease has 
existed for a considerable period of time renal degeneration quife com- 
monly occurs The earliest clinical manifestation of this complication 
is very often an increase in blood-pressure In time it is noticed that the 
glycosuria gradually abates and, in not a few individuals, completely 
disappears , so that one is told by the patient that at a certain period in 
his life he suffered from diabetes for a number of years, but of this was 
" cured ” A thorough examination, and especially blood-sugar estima- 
tions, reveals the true condition, which in effect is that the pathological 
condition in the kidney has progressed to a degree so that even a con- 
siderable increase in the blood sugar is not manifested by sugar in the 
urine One may accept it, then, as established that diabetes mellitus can 
be diagnosed and the severity of the disease estimated only by determin- 
ing the hyperglycemia 

Relative to our discussion are those factors which influence the normal 
blood sugar by increasing it, since they produce the same effect to a 
greater extent in the diabetic state Chief among these must be men- 
tioned infections Persons who are not afflicted with any metabolic dis- 
ease show, when they are the subjects of chronic infections, disturbances 
in the metabolism of sugar, and this disturbance is characterized by an 
increase of the blood sugar beyond the normal limit after the ingestion of 
glucose and a prolongation of the blood-sugar curve beyond the normal 
two hours Chronic infections in diabetic subjects induce a similar 
change, which is expressed clinically in the difficulty experienced in 
reducing by diet the hyperglycaemia to normal , moreover, this disturbance, 
produced by infection, implies on the part of the diabetic organism an 
increased difficulty in the metabolism of glucose and, on that account, the 
tendency to acidosis is more marked These fundamental facts are well 
exemplified in even minor infections m diabetic individuals 

A diabetic patient may have progressed in a most satisfactory manner 
for a considerable period of time and he may have acquired an ability to 
utilize an appreciable amount of carbohydrate, the blood sugar remain- 
ing during this period practically normal At this juncture he develops 
tonsillitis The blood sugar increases and, even though the patient may 
take scarcely any food, sugar returns to the urine A decrease in the 
metabolism of glucose is manifested by some degree of acidosis, even 
after the infection has passed It may require a considerable period of 
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time before conditions are restored to what they were prior to the inter- 
current infection In children relatively mild infections of this sort not 
infrequently lead to fatal acidosis and coma The same changes in the 
metabolism accompany the numerous infections which require surgical 
treatment, carbuncles, cellulitis The next factor that is important, in 
cases where surgical treatment may be required, is the influence of anses- 
thesia upon the carbohydrate metabolism Every surgeon knows that 
glycosuria is occasionally manifested after anaesthesia Accompanying 
this disturbance there is more or less acidosis, depending upon the nature 
of the operation and the period of time of anaesthesia Here, then, as with 
infections, we have a factor which aggravates and intensifies the peculiar 
disorder which characterizes diabetes The third important factor which 
comes in for consideration is the predisposition of the diabetic to infec- 
tions and the diminished recuperative power manifested by his tissues 
when infections are established 

In resume of these detailed facts it would seem evident, then, that the 
severity of diabetes in any g^ven case can be estimated only by blood 
analyses, that infections~tend to increase the seventy of the disturb- 
ance of carbohydrate metabolism and, in that way, bring about a variable 
degree of acidosis and that the low resistance of the tissues to infection 
prolongs and intensifies the carbohydrate disturbance and hence of the 
acidosis Anaesthesia, and especially ether, intensify the disordered processes 

A recognition of these facts should make it possible, it would seem, to 
determine, at least, when operation cannot be borne by a diabetic sub- 
ject These facts also suggest that an estimation of the hazards is pos- 
sible in border-line cases The chief danger is always acidosis and coma, 
and, for that reason, a determination of this factor is the prime requisite 
Estimations of the CO2 combining power of the blood give a very definite 
idea of the degree of acidosis, and this estimation requires only a few 
minutes Normal blood shows a combining power for COj above 55 per 
cent Severe degrees of acidosis are evidenced by a combined power of 
20 per cent or less No diabetic patient has come to my knowledge who 
has successfully withstood any operative procedure whose blood showed 
a combining power of less than 30 per cent Based upon a considerable 
experience, it is my present opinion that with COo of the blood plasma less 
than 35 per cent an operation is too hazardous to attempt Forty per cent 
is the lowest figure that permits a reasonable margin of safety for surgi- 
cal procedures, considering the superimposed acidosis consequent upon 
the course of infection and the ansesthetic 

Even w^hen the acidosis estimation gives a satisfactory result, the 
degree of hyperglycsemia cannot with safety be ignored One sees many 
diabetics with no acidosis, but with a blood sugar over 35 per cent , who 
succumb to operations because of the acidosis that develops postoper- 
atively When the blood sugar is a higher figure than this at the time 
of operation a fatality is probable One may say, then, that patients 
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showing hyperglycsemia of over 35 per cent , or a CO2 combining powTrlif 
less than 40 per cent , cannot be expected to survive any operative pi o- 
cedure The only safety with cases of this type is to change the metabolic 
state prior to surgical treatment If there is not time to do this the 
case is hopeless 

At the other extreme are the cases with no acidosis and with blood 
sugar only twice normal, who survive operative procedures, even infec- 
tions requiring suigical treatment, in a fairly high percentage In all 
cases demanding surgical treatment, with the exception of emergencies, 
preoperative care is possible and, with the great majority, even ivith 
severe types of diabetes, the acidosis can be abolished and the hyper- 
glycsemia reduced to a safe margin 

The treatment of patients with diabetes mellitus as a preparation foi 
surgical operation requires a departure in no respect from recognized 
principles The object of this treatment is the restoration of- normal 
metabolism and the measure of success is the blood sugar and COo of the 
plasma There is but one primary means to this end, dietetic, and it is 
difficult for many to apprehend that in this disease food is a two-edged 
sword, and its use requires a nice scientific precision In the first place, 
because the affections requiring surgical treatment are so frequently in- 
fections, and this infection predisposes to acidosis, attention to this 
factor is never subordinate Symptoms of acidosis are protein in char- 
acter and they can be anticipated by laboratory methods, then, too, 
radical changes in diet often produce a temporary increase of acidosis, 
which must be watched, and this is especially true in surgical cases. 
Although hazardous unless controlled by constant laboratoiy tests, fast- 
ing effects, with some cases, the most rapid decrease of hyperglycsemia 
and acidosis Unfortunately, when infections of a surgical character 
complicate the primary diabetes, fasts are not infrequently accompanied 
by a rapid increase of acidosis In the latter case there is no recourse 
except some form of nourishment The diet at this juncture is deter- 
mined by two considerations (a) Fats are direct precursors of the ketone 
bodies and hence are contraindicated, (&) carbohydrates are being utilized 
scarcely at all by the body and therefore, if given, elevate the blood sugar 
and induce acidosis This leaves only protein for food and this may be 
used as lean meat and eggs, with small amounts of gp*een vegetables as a 
relish The food intake should not exceed 300 calories daily at this period 
In some instances a flow diet such as described can be interpolated with 
fast days with benefit. 

The use of alkalies in acidosis is general and the effect too often dis- 
appointing When given by mouth it is essential to give large amounts — 
2 to 3 grammes (30-45 grains) an hour, until the COj of the blood is 
raised to a safe margin The soda is best given in Vichy water Recently 
I have given soda bicarbonate emulsified in olive oil subcutaneously — 
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10 to 15 grammes of soda m 10 c c of oil ^ Attention to a copious fluid 
intake and catharsis is important here, as in uraemia 

This brief statement of the principles and methods gives an outline 
of the treatment which must be adapted to particular exigencies as they 
occur Some patients with moderately advanced diabetes can, by treat- 
ment of this type, be carried through operative procedures, but not all 
Some, especially those with virulent infections of the cellubtis type, do 
not respond to any method or procedure 

On the other hand, when the complication which requires surgical 
treatment is not an infection, it may not be excessively difficult to reduce 
the hazard incident to diabetes very considerably The successful ampu- 
tation of the breast for carcinoma, complicating moderately severe dia- 
betes, illustrates the point Infections, however, remain the chief problem 
and the operations should be considered with the care accorded to 
brain tumors 

' A suggestion of my colleague, S R Benedict, Professor of Chemistry 
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Stated Meeting held December lo, 1919 
The President, Dr Wm A Downes, in the Chair 

THE ELECTRO-MAGNET RADIATOR-VIBRATOR 

Dr. W C Lusk presented a senes of patients in the treatment of whom 
the electro-magnet radiator-vibrator of Muller had been used These in- 
cluded cases of painful wound scars, an amputation stump, a stiff ankle 
with equinus (supramalleolar fracture), a stiff shoulder (fracture surgi- 
cal neck of humerus), a stiff elbow (supracondyloid fracture without 
anterior-posterior displacement and fracture internal condyle), a stiff 
elbow (abscess arm), and a stiff finger following wound around its base 
These cases were to illustrate a paper to be later published 

Dr A P Whipple, speaking in regard to the case reported by Doctor 
Lusk referred by him, said that there was definite ankylosis of the arm 
following the cellulitis , on admission to the hospital the patient was sup- 
posed to have had an arthritis, but two or three punctures failed to with- 
draw pus from the joint The cellulitis was very extensive, and the 
prognosis was considered bad from the standpoint of function because of 
the long time the cellulitis persisted, and because of the atrophy and 
stiffness of the muscles Having seen this patient since her treatment 
by Doctor Lusk he wished to testify to the remarkable improvement in 
function and particularly to the loosening up of the stiffness in the dense 
scar tissue which was present around the elbow-joint as a result of 
the cellulitis 

Dr Royal Whitman, in reference to the third case of recurring dis- 
comfort in the ankle, suggested that the patient had limitation of dorsal 
flexion of the foot, which if definitely overcome would assure a better 
final result than would relief of the symptoms by the vibrator 

Dr W C Lusk, in closing, replying to Doctor Whitman's suggestion, 
said that the patient in question had come very irregularly for his treat- 
ments, having received only 29 in three and one-half months, since which 
time, for an interval of over eight months, up to four days ago, he had 
not been seen When he reported four days ago, he had considerable 
limitation of dorsal flexion of the foot, but following one treatment with 
the magnet on that date, using vibration over the tendons around the 
ankle and radiation, his dorsal flexion became at once quite a little in- 
creased, so the very slight limp which he then had, and had rarely been 
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seen without since recovering the use of his foot, entirely disappeared, 
and with another treatment yesterday the degree of dorsal flexion was 
further added to 

EXCISION OF THE BODY OF THE SCAPULA FOR SARCOMA 

Dr John Erdmann presented a man of twenty years who was first seen 
by him some five weeks before, when he gave the history that for one 
year he had suffered excruciating pam in the right shoulder, was unable 
to sleep, and had lost weight On examination there was a large tumor 
occupying the body of the scapula on the right side Four weeks ago 
the scapula was excised, leaving the neck of the scapula, chiselling through 
the spine and acromion posteriorly and then through the scapula The 
tumor involved the two sides of the bone symmetrically He has gained 
rapidly in abduction, which Doctor Erdmann believed to be due to the 
adherent attachments of the stumps of the muscles associated with the 
head of the humerus Examination of the growth showed it to be an 
osteosarcoma Good healing without sloughing has occurred 

Dr Royal Whitman said that after paralysis of the shoulder muscles 
from anterior poliomyelitis patients Hearn to elevate the arm by means of 
the biceps and coracobrachial muscles He thought that the abduction 
in Doctor Erdmann’s case might be thus explained 

MIKULICZ OPERATION FOR CARCINOMA OF THE SIGMOID 

Dr Seward Erdman presented a man who, at the time of admission 
to the New York Hospital in October, 1916, was sixty-six years of age 
He gave the history that for two years he had had occasional bloody 
stools, which he thought due to hemorrhoids, with mucus , there had been 
constipation with tenesmus and spasmodic pain in the rectum He had 
been losing weight for a year and there was marked weakness Four 
weeks pnor to admission he had fainted at stool On admission he had 
obstipation, passing only blood and mucus by stool, and suffered a 
great deal of pain in the lower left abdomen He was very ansmic, his 
blood examination showing red blood count, 3,200,000, hsemoglobin, 26 per 
cent , white blood count, 11,000, polynudears, 72 per cent , negative Wasser- 
mann On October 23, 1916, he was transferred to the surgical service, 
where a proctoscopic examination revealed an ulcerating tumor project- 
ing into the rectum with no lateral attachments that could be reached by 
the finger , it was a nodular tumor evidently invaginated from higher up 
and reaching to within three inches of the anus An X-ray was taken, 
but the barium enema did not reach the descending colon On October 
30, 1916, an exploratory laparotomy was performed , on opening the abdo- 
men a mass 3 inches in diameter and 4 inches long was found in the pelvis 
invaginated into the rectum This was reduced by light traction and 
proved to be a tumor of the sigmoid at a distance of 10 inches from the 
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anus There were no palpable glands discovered and no evidences of 
metastasis in the abdomen As there was a long mesosigmoid it was 
decided to draw out the whole loop through a left iliac incision, and this 
was done after ligating the mesosigmoid opposite the tumor for a distance 
of about 5 inches in order to have less bleeding at a later stage Then the 
whole loop of intestine 8 inches in length was brought out through the 
intermuscular incision, but not opened at this time Four days later with 
the cautery the loop of bowel, except for a proximal and a distal stump 
of about I inch each, was removed, gas-oxygen anaesthesia being used 
Following this procedure he continued to gain in strength and the arti- 
ficial anus was quite satisfactory Three weeks after the original opera- 
tion, without using any anesthetic, a right-angled clamp was applied to the 
spur between the two loops of bowel , five days later the clamp had cut 
through and the patient had the first normal passage per rectum Under 
local anesthesia on the thirty-seventh day after the first operation the 
bowel edges were freed and then closed with Lembert sutures , the skin 
and subcutaneous tissues were closed with three interrupted silkworm-gut 
sutures, there being no attempt at muscle repair On December 20, 1916, 
the patient left the hospital with a healed wound, but with a hernia 
There had been no attempt at repair of this hernia as the patient had 
done so well 

The report on the growth was malignant adenoma of the large intes- 
tine, polypoid, representing an early stage of adeno-carcinoma 

Dr W S Schley presented two cases in which the Mikulicz operation 
for tumor of the sigmoid was performed Both of these cases were adeno- 
carcinoma of the sigmoid The first patient was operated last January, 
having been first seen m the out-patient department and referred to the 
medical service for examination She complained of slowly increasing 
constipation Proctoscopic examination disclosed a growth in the lower 
sigmoid, and she was therefore transferred to the surgical service A 
median laparotomy was done, and at the same time a colostomy per- 
formed on the left side, bnnging out a loop of gut, which was immedi- 
ately opened into proximal side and large tube inserted, held by double 
purse-string suture to secure immediate evacuation Doctor Schley had 
never seen any peritoneal soiling from this procedure , the suture usually 
lasts from three to five days without leakage, and by that time peritoneal 
adhesion is sound Two weeks later it is his practice to resect the 
growth, make an anastomosis, establish drainage, and ten days later put 
a double clamp on the spur created and thus cut a good-sized opening 
A double clamp is utilized because it gives a more complete and easier 
anastomosis and makes the closing of the colostomy wound much easier 
than a single clamp This patient did well until during her convales- 
cence she developed an acute cholelithiasis requiring the performance of 
a cholecystectomy At the present time both wounds are in very good 
condition, showing simple linear scars and entirely free from herniation 
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The report on the tumor was adeno-carcmoma of the circular, or angular, 
constricting button type There had been no evidence of metastasis 
The second patient preferred to continue to wear a colostomy appa- 
ratus to having his side closed He was operated two and a half years 
ago, having entered the hospital with an acute obstruction, the result of a 
gradually increasing constipation His median scar is very good and 
there was no bowel protrusion at colostomy It is hoped that before long 
he will accede to the suggestion of complete closure The report upon 
the tumor was also adeno-carcmoma 

In reference to such cases Doctor Schley laid stress upon the advan- 
tage of a long spur of bowel over a short one for an easy anastomosis by 
clamp, upon transfusion pnor to operation m cases showing a haemoglobin 
below 6o per cent , and in the creation of colostomy by intramuscular inasion 

THE MIKULICZ TWO-STAGE OPERATION OF PARTIAL COLOSTOMY 

Dr Charles N Dowd read a paper with the above title, for which see 
Annals or Surgery, February, 1920, p 155 

He also presented the patient referred to as Case III in his paper 
Since leaving the hospital he had gained thirty pounds in weight and was 
in excellent health He had done routine work as a policeman for a part 
of the time He had a small hernia which gave him almost no discomfort 
Dr John Douglas showed a patient in whom resection of the csecum 
and ascending colon was performed in three stages who was an exhibition 
of the three-stage operation rather than of the Mikulicz operation She 
entered St Luke’s Hospital in December, 1917, with symptoms of acute 
obstruction in the region of the hepatic flexure and beginning of trans- 
verse colon She had had an acute attack of pain tiventy-four hours 
previous to admission, the bowels had not moved for forty-eight hours, 
and she had had s)'^mptoms of a general gastro-intestinal type for over 
ten years On admission she was acutely ill and in poor general condi- 
tion , therefore a cecostomy only was done, opening the intestine at the 
highest possible point proximal to her obstruction, at this time it was 
possible to see the growth, which was a carcinoma of considerable size, at 
the hepatic flexure, densely adherent to the duodenum It did not appear 
that resection would be possible Two days later the gut was opened 
by Doctor Douglas The patient proving very uncomfortable from the 
cecostomy with a high colostomy, and having stood the first operation so 
well, it seemed justifiable to attempt an ileo-colostomy Therefore, on 
February 2, 1918, a second operation was performed, making a right 
rectus incision inside the cecostomy opening, cutting off the ileum close 
to the ileocsecal valve and making a lateral anastomosis distal to the 
growth The patient recovered so well from this second procedure that 
Doctor Douglas explained to her the advisability of attempting the re- 
moval of the growth, to which she acceded, and on March 2, 1918, he 
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performed the third operation This proved rather difficult, the growth 
was extensively adherent to the duodenum and m separating it a portion 
of the duodenal wall was damaged, but not opening the mucous mem- 
brane The patient, however, recovered from this third operation, show- 
ing very little reaction, and three weeks later was discharged with the 
wound entirely healed There is now a hernia resulting, however There 
has been no sign of recurrence, she has kept up her weight, and at sixty- 
five years is as well as ever Report was an adeno-carcinoma of the csecum 
Dr Willy Meyer believed that the procedure of Mikulicz, which 
brings the malignant tumor at once outside of the body and at the same 
time permits of the closure of the peritoneal cavity, was of great advan- 
tage It should be the operation of choice wherevei the gut can be 
brought in front of the abdominal wall Yet not infiequently it is neces- 
sary to proceed in a different manner He cited three cases operated on 
m the course of last winter in each of which he had to pursue a dilfeient 
course The first patient was a female who had a large adherent car- 
cinoma in the ileocaecal region and also suffered fiom pronounced second- 
ary anaemia Drainage was necessary, an immediate extensive operation 
was considered unadvisable Therefore, a median incision was made and 
an ileo-colostomy with the transverse colon done. Eighteen days later 
the ordinary incision over the ileocaecum was made, the tumor removed 
with the lower end of the ileum and the ascending colon, both ends 
were then inverted and firmly closed The patient made a good recovery 
The second case was one where the X-ray was misleading The 
patient was admitted with the symptoms of intestinal obstruction , she 
was a woman of sixty-three years who had intermittent painful peristalsis, 
but nothing palpable The barium-clysma showed a free passage up to the 
ileocaecal valve On this evidence her family physician asked that she be 
transferred to the medical service Showing more symptoms of intestinal ob- 
struction, she finally developed a pronounced tympanites and was returned 
for surgical treatment, an artificial anus was made m the caecum Doctoi 
Meyer believes it a good proceduie to stitch the caecum through a McBurney 
incision to the abdominal wall and then with the pointed Paquelm cautery 
open the gut, if possible, in two stages A large tube is wedged into 
this opening and stitched to the dressing In the case referred to there 
was perfect drainage Two weeks later a median incision was made, the 
tumor was resected, both ends were inverted, and lateral anastomosis 
done The patient made a good recovery 

In the third case there were no symptoms whatever of intestinal 
obstruction On vaginal examination a suspicious tumor was palpated 
A left rectus incision showed a cancer in the left parametrium of the 
lower sigmoid which was adherent to the bladder After exposure the 
mesosigmoid was not long enough to allow of its being brought in front 
of the abdorrtmal wall Here a one-stage operation was done — resection 
and end-to-end anastomosis The patient recovered 
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“ In some of these cases internal drainage (lateral anastomosis) at 
the first stage is commendable, e g , \i patients object to the temporary- 
colonic anus at the same operation The surgeon will at the second 
operation often be surprised at the uniform adhesions that are found at 
the end of two weeks However, they are easily separated and probably 
do not persist One of his patients operated upon in this way more 
than ten years ago is perfectly well at the present time and has never 
complained of intestinal trouble 

“ The artificial caecal anus, made with the pointed Paquelin cautery 
and the McBurney incision, has proved very satisfactory in cases where 
it seemed indicated ” 

Dr John A Hartwell said that he wished to emphasize the state- 
ment made by Doctor Dowd that the operation of choice as these cases 
came for relief was the Mikulicz two-stage operation, but that if they 
came at an earlier period in their disease than is now the case, a great 
many of these cases could be operated by the one-stage operation In 
the cases referred to in his statistics more than 6o per cent were either 
acutely obstructed, say, of two or three days’ duration, or perforation of 
the growth had occurred with resulting abscess, before admission to the 
surgical ward, and in such cases some sort of drainage must be done at 
once Where the condition is reached earlier and the growth is not too 
adherent and has not produced a complete obstruction, the one-stage 
operation can often be done With reference to the statistics from the 
Mayo Clinic it should be borne in mind that a large percentage of these 
patients were not acutely obstructed These cases come from a distance 
and are in fair condition on arrival, so that generally speaking the opera- 
tion IS not for an emergency condition, therefore, the statistics are not 
comparable with those resulting from emergency work, his own statis- 
tics had only to do with the carcinoma of the splenic flexure where the 
disease was deeply situated, very adherent and hard to get out Doctor 
Hartwell inquired whether Doctor Dowd had found it an easy matter to 
bring up the two loops of the intestine with the gro-wth outside the 
abdomen, and bring the efferent loop in close approximation to make a 
good double-barreled loop for later opening of the stoma 

Dr Charles L Gibson said that although he had personally per- 
formed the Mikulicz operation only a few times, he believes if the opera- 
tion IS done under pretty sharp limitations that it is one of the best 
operations in surgery He cited one case well at the end of seven years 
In this case when the tumor was cut away the section showed deposits 
of cancer in the mesentery, and for this reason he kept the wound open 
for several months under the pretext to the patient to have it just right 
before closure After cauterizing the area once or twice a week for 
several months it was closed The Mikulicz operation is distinctly indi- 
cated in the second rather than in the first half of the colon Doctor 
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Gibson believes it is a sine qua non to have a long spur If one can refrain 
from opening the gut for from four to six days, such a procedure prac- 
tically serves as a guarantee of the wound healing without sloughing or 
other trouble 

Dr Charles H Peck believed the two-stage procedure to be the 
safest m many cases, although he did not agree that it should be used 
in all cases, since one meets with a fair number of mobile cases where if 
there is no considerable amount of obstruction and distention one can do 
an immediate closure with impunity He recalled five cases dunng the 
last few years in which an immediate suture was done One was in 
carcinoma of the transverse colon where there was a water-tight obstruc- 
tion, there was a fecal fistula opening m the small intestine through 
which the intestinal contents passed for a number of months In this 
case there was a very satisfactory immediate healing with no leakage or 
abdominal wall infection Recently he had had an extensive adeno- 
carcinoma of the sigmoid quite mobile, with enlarged inflamed glands, 
which seemed suitable for immediate excision and suture ; there resulted 
a sharp abdominal wall infection but no leakage, and the infection was 
controlled within a few days The healing of the gut was immediate 
and the patient was out of bed almost completely healed in four weeks 
In 1910 he had a case in which immediate suture was done, protecting 
the wound by a drain Doctor Peck in this relation was speaking alto- 
gether of the transverse and descending colon and not including cases in 
the ileocaecal juncture and ascending colon, these are in a great measure 
one-stage operations He referred to two further cases which healed 
after immediate suture He believed there were a considerable number 
of cases sufficiently mobile where the gut was surrounded by enough 
peritoneum to warrant the one-stage operation Here one can take a 
sufficient suture with cuffing over of one segment, protect it with adjacent 
fat or omentum, and thus be safe against intestinal leakage He also 
believed that there are many cases in which the peritoneal covering was 
insufficient and where the danger of immediate closure was too great 
wheie the two-stage Mikulicz operation should be chosen 

Dr. George Woolsey said that although he appreciated the value of 
the Mikulicz operation, _he had always felt that if he could feel reasonably 
safe in a one-stage operation it had certain advantages During the 
last several 5'^ears he had seen a number of cases where the growth had 
not been acutely obstructing and where he had done the one-stage opera- 
tion, though not always without slight local infection He cited a case 
operated seven years ago for carcinoma of the descending colon where he 
had to open a small abscess in the loin, making a counter incision, with 
the patient well to-day, another case in the transverse colon was fol- 
lowed by no infection He stated that m recent years he never had any 
leakage, which he considered due to the fact that he never does an end- 
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to-end suture m the large intestine, always using a lateral anastomosis, 
which he considered safe Formerly he had had leakage in end-to- 
end anastomosis 

Dr W S Schley said that in reference to the immediate opening of 
the intestine in cases where there was obstruction, he felt it to be safe 
to use a large-calibre tube, suturing it into the proximal loop by two 
inverting purse-string sutures In twenty-four hours peritoneum is quite 
tightly protected, and at the end of two or three days it is quite firm 
He believes closure is easier at the end of four or five weeks after resec- 
tion than at an earlier period, and safer 

Dr John Douglas, in closing, in regard to the remarks of Doctor 
Dowd and Doctor Peck, who stated that in cases of carcinoma of the 
ascending colon and hepatic flexure the Mikulicz operation was not indi- 
cated, but that here the one-stage operation was the one of choice, agreed 
that it was only where there was acute obstruction that the one-stage 
operation was contra-indicated He believed that if in his reported case 
he had done the one-stage operation there would have been a fatal issue 
Dr Charles N Dowd (in closing), m answer to Doctor Hartwell’s 
query whether it was a simple matter to bring out the intestine, said 
that It was not always an easy procedure, but that it was sometimes very 
difficult The division of the outer leaf of peritoneum, which runs out- 
ward from the descending colon, is a very .great aid, and sometimes 
permits an astonishing degree of mobility So far the difficulty in mobil- 
izing the intestine had not forced him to do a one-stage operation when 
he wished to do the two-stage procedure 

In reference to a clamp he had found an ordinary Kocher clamp satis- 
factory He usually selected an old one, not too strong, loose in the 
joint, with a long jaw and a long ratchet 

He wished to make himself clear as to the degree to which he advo- 
cates the Mikulicz operation As expressed in the last paragraph of his 
paper, it was not his purpose to advocate the two-stage operation for all 
cases, but to urge its value in the average case as it comes to the hos- 
pital With regard to the one-stage operation, he, too, had had his share 
of successes He cited four consecutive cases where immediate suture 
resulted in good lecovery, with temporary leakage in two Then came 
the fifth case with a fatal result which made a great impression it was 
a man with cancer of the transverse colon whose fat was largely absorbed 
and in whom a one-stage operation seemed indicated, he made an end- 
to-end anastomosis without difficulty and apparently with good prospect 
of success, but the patient died within a few days Enough of an autopsy 
was obtained to show that the two ends of the intestine had become 
gangrenous and had fallen apart Apparently infection had involved the 
site of the stitches, and had led to breaking down of the suture line and 
consequent peritonitis He believed that this result would not have 
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followed if the two-stage operation had been done and if the intestine had 
not been opened until the growth was exteriorized and the peritoneal 
cavity shut off. 

RETENTION APPARATUS AFTER HARELIP OPERATIONS 

Dr Theodore Dunham stated that he had used various ways to hold 
the cheeks together in order to take the tension off and keep things at 
rest about the wound at harelip operations The method which he now 
described answered better and promised better than any other method 
He takes a piece of aluminum wire because it is very light, this is 
boiled with the instruments along with a pair of wire nippers and a file 
He bends this wire, say about in the middle, so that it will have about 
the right curve to sit over the nose of the baby , he then bends two legs 
of it in a plane back to vertical to the plane in which the first bend was 
made, so that the two ends can come down alongside the nose At the 
lower end just above the mouth he bends them straight up and cuts 
them off quite short to allow two little spurs at the end He then wipes 
off the cheeks of the patient with alcohol and dries them, so that collodion 
will stick well, then takes a strip of silk muslin and passes it double 
around the end of the wire Pressing the cheek up a little he fastens it 
with flexible collodion, following the same procedure on the opposite 
side That allows the hairpin of wire to hold the cheeks together, thus 
taking the tension off the scar He steadies the wire where it comes over the 
root of the nose by another piece of silk muslin fastened at the root of 
the nose and forehead This little apparatus produced no apparent dis- 
comfort and had proven very satisfactory 

Dr William A Downes asked Doctor Dunham how often he found 
it necessary to use any type of appliance on harelips following operation, 
saying that, personally, he had used no appliance for the past four or 
five years He called attention to Mr James Berry’s book on harelip 
and cleft palate in which it is stated that if there is a wide liberation 
of both sides of the lip there is practically never any necessity for a 
retention apparatus Doctor Downes stated that he always used two 
layers of sutures, a catgut suture of chromic, including the mucous mem- 
brane and half the lip with the knot inside, then with a silk suture on the 
outside, including one-half the thickness of the Iip 

Doctor Dunham, replying to Doctor Downes’ question, said that he 
had always taken it for granted that the tension should be relieved by 
some method and therefore had never experimented without this in view 
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USE OF FREE SKIN GRAFTS TO REPLACE LOSS OF MUCOUS MEM- 
BRANE OF MOUTH AND NOSE 

Dr George M Dorrance read a paper with the above title, for which 
see page 360 

Dr Robert H Ivy said as to the success of the skin grafts in the 
mouth, such grafts had been used at the Walter Reed Hospital in some 
types of cases in which there was loss of mucous membrane He showed 
four slides, giving a general idea of the operation and the appliances used 
in connection with it The first showed a wire splint attached to the 
teeth with a loop to carry the modelling compound down into the buccal 
sulcus after the adhesions had been divided The next slide showed the 
temporary appliance replaced by an artificial denture after the graft had 
taken Another slide showed one of the grafts in the mouth This was a 
case in which the upper lip was bound down to the jaw bone An arti- 
ficial plate bearing teeth was made of vulcanite The scar tissue was 
then divided and the plate with its upper edge covered with the Thiersch 
graft was inserted and retained in the mouth for several days, by which 
time the free skin had become adherent 

Dr John B Roberts said that in carrying Thiersch epithelial grafts 
into the mouth, one of the difficulties is getting the graft to fit per- 
fectly against the surface If there is air underneath the graft, it is apt to 
fail to live The important thing is to first have a model made of the 
surface in modelling compound, or wax, as Doctor Dorrance has used 
The compound at ordinary temperatures is hard, but by moistening it 
with warm water it softens and, pressing it down to the surface, there 
results an exact negative The skin side of the graft is placed against 
the negative which is then pressed into place and fits every little detail 
of surface The important thing is to get the raw surface of the epi- 
thelium pressed right down upon the place where it is wanted to adhere 
and grow fast This applies also in the eye socket or in ectropion opera- 
tions for burns As Doctor Dorrance and Doctor Ivy have said, it is of 
the greatest importance to have perfect contact of the raw surface of the 
Thiersch graft with the raw surface It is easy to see that quick union 
will take place if the parts are not disturbed 

Doctor Dorrance, in closing, emphasized the fact that he made the 
cavity larger than he expected it to remain The plate is not removed for 
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three weeks after it is introduced He particularly impressed this point 
also, because there have been many failures due to taking- the plate out 
before this time. 

OPERATIVE TREATMENT OF UNUNITED FRACTURES OF THE 

MANDIBLE 

Dr Robert H Ivy read a paper with the above title, for which see 
page 363 

Dr A P C. Ashhurst said that, while on duty at the Walter Reed 
Hospital, he had many opportunities to watch the work of Doctor Iv}"- and 
of his predecessors, and was very much impressed with the amount of 
improvement which can be obtained by the combination of prosthetic 
and surgical skill It is a long and tedious process to get these jaws suffi- 
ciently aseptic for an operation, in the second place, to overcome any 
deformity that may be there, and then to secure union, the final stage of 
the operation From what he saw at the Walter Reed Hospital and in 
other places it is evident that there has been a very great advance in 
surgery of this kind during the war 

Doctor Ivy, in closing, said that in these cases he felt that he must 
sometimes feel the ends of the bone with his gloved fingers Pie did not 
touch the graft with his fingers, but he did not see how it is possible to 
keep the fingers absolutely out of the jaw wound He had had no ex- 
perience with the rib graft, but had seen cases later in which the opera- 
tion had been done by Doctor Dorrance with uniformly good results 

FRACTURES OF THE PELVIS 

Dr William J Ryan read a paper with the above title, for which 
see page 347 

Dr George G Ross said that fracture of the pelvis when the femur is 
dnven into the acetabulum, or so-called central luxation, is not such an 
uncommon injury It occurs in three degrees First, when the floor of 
the acetabulum is split, second, when the head of the femur is through 
the acetabulum, third, where the entire head has entered the pelvic 
cavity and the neck rests on the fractured edge of the acetabulum It 
occurs as a result of force applied to the great trochanter, transmitted 
through the neck There were several instances of this fracture in the 
hospital at Brest, and they all occurred as a result of falls down hatch- 
ways or from smokestacks Some years ago such an injury came to him 
at the Germantown Hospital Altogether there were six lines of frac- 
tures of the pelvis, one being central, luxation of the second degree 
This case was treated by a circular band of adhesive plaster, taking in 
the pelvis and making pressure on the great trochanter The patient 
made a very- satisfactorj’ recovery and is able to walk without support 
and without a limp 
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Dr Henry R Wharton expressed himself as much impressed with 
the high mortality in fractures of the pelvis mentioned by Doctor Ryan 
His experience had been that the mortality of fractures of the pelvis, 
unless there are severe associated injuries, is rather low He had seen 
cases recover in which there had been multiple fractures of the pelvic 
bones, with rupture of the bladder He had recently under his care a 
case of fracture of the pubis, in which the patient had been caught be- 
tween heavy pieces of iron and a wall, and in whom the urethra was torn 
from the bladder Recovery occurred in this case after suprapubic 
cystotomy, retrograde catheterization, and perineal drainage With 
regard to fracture of the pelvis in which the head of the femur is driven 
through the acetabulum, he had a case at the Presbyterian Hospital in 
which this occurred with other injuries in which the man made a good 
recovery In this case, examination two years later showed that the 
patient walked easily and had no apparent shortening With regard to 
the primary treatment, he had used a stout muslin binder, and, in some 
cases, plaster of Pans to immobilize the fracture When the patient was 
able to get about he used a heavy canvas belt with straps and buckles 
to give good support in walking He had been much impressed with 
the frequency of fracture of the pelvis in the last few years It may be 
that routine X-ray examination discloses fracture of the pelvic bones 
formerly unsuspected 

Dr A P C Ashhurst said that his experience agreed with what Doctor 
Wharton had said, that the mortality is not as high as the figures of Doctor 
Ryan would indicate, unless one considers only the cases diagnosed without 
the aid of skiagraphy Looking up the records m the Episcopal Hospital 
about ten years ago, he found that the mortality was about 30 per cent 
{Trans Phxla Acad Surg , 1909, xi, 225),. but within the last few years 
he doubted if it much exceeded 10 per cent Thirteen years ago, when he 
wrote an article on rupture of the bladder, he called attention to the 
danger of overlooking rupture if one injects so small a quantity as one 
pint While he was a resident physician at the Episcopal Hospital, Dr 
Harry Deaver had a patient who had been injured in the abdomen Doc- 
tor Ashhurst injected a pint of fluid into the bladder and all of it was 
recovered, nevertheless, at autopsy, an intraperitoneal rupture of the 
bladder was found He made it a rule, therefore, to inject a quart, and 
sometimes even when one injects a quart, one may recover a quart and a 
half — showing that the fluid has gotten out of the bladder into the abdom- 
inal cavity, and that the catheter is draining the abdominal cavity So 
that he has come to the conclusion that, unless the injected fluid causes 
the formation of a suprapubic tumor with the charactenstics of a dis- 
tended bladder, one cannot be sure the bladder is intact He had come 
to the conclusion that in extraperitoneal rupture of the bladder, low down 
near its neck, it is safe to drain through the perineum If there is a 
distinct rupture of the bladder easily found in the space of Retzius, one 
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would naturally drain there , but he was sure it is safer, here the lesion 
is deep in the pelvis and extrapentoneal, also to dram through the perineum 
Dr George P ^Muller said that he had had two interesting experi- 
ences in connection with the diagnosis of rupture of the bladder b}’’ 
means of bladder injections Several years ago, a patient was admitted 
to the University Hospital with the historj’ of having been injured in the 
abdomen A routine examination failed to show anything He was 
cathetenzed and clear urine obtained, the interne stated that a measured 
amount of boric solution had been injected and recovered Tv enty-four 
hours later symptoms of peritonitis ensued and again he iniected bone 
solution into the bladder and recovered the same amount There v as no 
blood However, the abdomen was opened and a \ertical tear in the 
bladder found exactly opposite the urethral orifice They had been 
catheterizing the pelvic cai ity Recently, a case of fractured pelvis v as 
admitted to the University Hospital, in which the symptoms of the rup- 
tured bladder did not appear for tv enty-four hours, at w hich time toxic 
symptoms were accompanied b}' a bulging mass above and to the right 
of the pubis He had a tear in the bladder about Yz inch above the 
urethral orifice and opening into the space of Retzius 

From his observations of certain of the cases reported by Doctor 
Ryan, together wnth other cases, he behe\ ed it v ould be best if they 
would develop a method of drainage through the perineum Doctor 
Wharton has spoken with surprise of the mortalit}* As he remembered 
the fatal cases, most of them died within an hour or two from shock 
caused by the associated injuries, the remainder occurred weeks after 
from slow’ sepsis In connection wnth this mortality should be remem- 
bered Doctor Moschcowitz's remark that “ statistics from memory are 
often lower than statistics from analysis of case records ” 

Doctor Jopsox said that in the examination of these cases the impor- 
tance of rectal examination should never be overlooked, both for diag- 
nostic purposes, and to determine w’hether injurj' of the rectum is pres- 
ent or threatened b}' the presence of spicula In fractures of the rami of 
the pubis and ischium, there may be noted a reflex spasm of the adductor 
muscles of the thigh on the same side, as show’n in movement of the 
thigh on the pelvis, which is of some diagnostic value One of his 
former assistants. Dr Douglas P Murph}’, de\ »sed an ingenious method 
of treatment for a case under their care, utilizing the principle of o\ cr- 
head extension A hea^^' can\as sling, i^’de enough to include the entire 
pelvis and trochanters, w’as passed beneath the patient, a bar of corre- 
sponding length was passed through loops attached to the ends of the 
sling, and v as attached in turn by cords to a longitudinal bar aircctly 
over the centre of the bed in a modified Balkan frame , the bar being only 
a short distance above the patient. In this manner the patient’s pelvis 
was lifted clear of the bed, and the weight of his bodj. fumisheo counter- 
pressure, which w as convej, ed through the sling to the sides of the peh is 
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and trochanters, pressing on them and effecting reduction and fixation of 
the vertically-separated fragments This position was exceedingly com- 
fortable, and the care and nursing of the patient were much simplified 
The result was entirely satisfactory, and the method was a decided 
improvement over that which we were accustomed to use, inz , circular 
compression and support by a heavy duck binder, fastened by straps and 
buckles, or pinned around the pelvis 

Dr D B Pfeiffer said that he saw a case this summer, in the service 
of Doctor Wharton in the Presbyterian Hospital, which illustrated the 
statement made by Doctor Ryan that certain cases need drainage in 
anticipation of suppuration, and the further report of one case which did 
show suppuration and sepsis presumably secondary to infection of a 
hsematoma The case referred to was a young man who had been 
brought to the hospital after an accident in which he had been struck by 
a trolley car while in an automobile and rendered unconscious He soon 
regained consciousness and was brought to the hospital in an ambulance 
He was placed in bed and examined by the interne, who found nothing 
alarming in his general condition but suspected an injury of the pelvis 
The patient did not seem to be in pain In a short time, however, he 
began to complain of pain in the lower abdomen, which became more and 
more severe The temperature remained approximately normal, but the 
pulse rate had risen markedly, being about 140 per minute and of poor 
quality The face was pale and the expression anxious The abdominal 
muscles over the whole lower abdomen were tense and pressure was 
painful Dullness over this area was pronounced Any motion or dis- 
turbance of the pelvis was painful and it was concluded that a fracture 
existed There was no blood in the urine The probability of hsematoma 
formation, as a cause of the general and local symptoms above stated, 
was considered However, the intensity of the abdominal symptoms, to- 
gether with the existence of a contused abrasion of the abdominal wall 
above the symphysis, suggested an intra-abdominal injury The abdo- 
men was opened through a right rectus incision On splitting the fibres 
of the rectus, the preperitoneal tissue was seen to be infiltrated with a 
huge amount of blood which was for the most part held in the meshes 
of the areolar tissue However, between the peritoneum and the region 
of the internal aspect of the acetabulum on the right side there was a 
cavity filled with approximately 250 to 300 c c of blood clot This was 
evacuated and with the finger a complete fracture of the superior ramus 
of the pubis was felt Active hemorrhage seemed to have ceased The 
peritoneum was opened and no visceral injury found The pelvic cavity 
was not more than half its normal size, due to the massive subperitoneal 
infiltration which surrounded it on all sides A rubber tube was placed 
just through the abdominal wall into the preperitoneal space and the 
wound closed Considerable serosanguinous exudate drained for three 
days, when the tube was removed Healing and recovery were unevent- 
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ful. It IS probable that m this case there was a direct rupture of a 
vessel of considerable size, and while he would not have operated for 
this reason alone, there can be no doubt that the danger of infection of 
the hsematoma was materially lessened by the evacuation of the clot and 
drainage of the preperitoneal space under all aseptic precautions 

Dr Walter G Elmer reported a rather unusual type of injury in a 
boy who was admitted to the Orthopaedic Department of the University 
Hospital for tuberculosis of the hip X-ray examination revealed that 
the head of the bone had been driven through the floor of the acetabulum 
and tuberculosis of the hip had followed 

Doctor Ryan, in closing, remarked in regard to the mortality, which, 
according to Doctor Wharton and Doctor Ashhurst, seems to be high, 
that three patients died within two hours of their admission, one m 
three hours and one in thirty hours 
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CORRESPONDENCE 

STJBGICAI. ENGLISH 


Editor, Annals of Surgery 

I have just finished reading the February number of the Annals or 

Surgery On one page I find once the sentence, “ On she ■was 

operated,” and on a subsequent page I found twice the same error 
repeated m the sentence " These cases should be operated and operated 
early ” Of course, they should read, “ operated o» ” or “ operated upon ” 
When we typewrite a letter we “ operate ” the machine If we repair it, 
we should, so to speak, “ operate on ” or “ upon it ” 

Such misuse of the English language, especially by some of our fore- 
most surgeons, is very deplorable I trust that by calling attention to 
this increasing misuse of the language these faults may be corrected 

W W Keen 

The Annals of Surgery takes pleasure m calling attention to the 
above protest The Editor has admitted the objectionable phrase, though 
not without some mental misgiving, from a feeling that there was a real 
call for such an extension of usage in the verb in question, and that since 
the English tongue was still a living one and undergoing constant 
changes, this might be one of those that were allowable and desirable 

L S P 


To Contnbutors and Subscnbers 

All contnbuhons lor Publication, Books lor Review, and Exchanges should be 
tent to the Editonal Office, 145 Gates Ave , Brooklyn, N Y 
Remittances lor Subscnptions and Adveituing end all busmess commumcations 
should be addressed to the 

ANNALS of SURGERY 

327-231 S 6th Street 

Philadelphia, Penna 
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Electric Sterilizer With Four New Features 


Push down on the cool lever — 
this opens the cover and lifts the instrument 
tray out of the boiling water There are no 
more finger burns from steam and hot water 

The Castle Automatic switch (patented) 
shuts off the current just before all the water 
IS evaporated, so that you cannot overheat 
the Sterilizer or burn up your instruments 

Cost of ooeration is reduced to a inimmum by a three heat 
control The switch that controls the heat is right on the end 
of the Sterilizer and has a dial that indicates which heat is 
turned on 

Faucet is provided to drawoff the water and make it unneces- 
sary to disconnect the Sterilizer every time it is emptied 

Castle-Rochester Sterilizers are sold bv the leaning 
Surgical Instrument dealers Information can be 
secured from > our dealer or direct from us 

Wilmot Castle Co. 

115 University Ave , Rochester, N Y , U S A 

Makers of the largest line of Sterilizers for physicians, 
laboratories hospitals and dentists 



THE BATTLE CREEK SANITARIUM AND HOSPITAL— Established 1866 

Medical Surgical Orthopedic 

Neurological Obstetrical Reconstructive 



Educational Departments 

Training School for Nurses Normal School of Physical Education School of Home Economics and Dietetics 
Students received on favorable terms Registered trained nurses, dietitians and physical directors supplied 

Descriptive literature mailed free upon request 

THE BATTLE CREEK SANITARIUM 

Box 234, BATTLE CREEK, MICHIGAN 
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P ix'obilin 
k: Pills 


Anvjcasc of gall stones 
Is a case for Probilin Pills 
Pro^ ided it has not reached the 
point where speedv operation becomes 
the onlv safeguard from imminent 
danger 

At least the^ can be safely given the 
benefit of a trial 

Full ingredients gn en m the litera- 
ture 


MADE IN U.S.A. 

Furnished sixty in amber vi/^l ! 

WITH GREEN LABEL AND RED SEAL j 
AT BEFORE -THE-WAR PRICE. 

SCHERI NG &GLATZJnc.NewYork 
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PROTECT YOUR PATIENTS 


AGAINST 


Colds 

Influenza 

Pneumonia 

USE SHERMAN’S NO. 38 

WRITE FOR LITERATURE 


MANUI ALIUUCn 

BACTERIALVACCINES 




~Detroit./jtc/t 

aiSA 


ARSPHENAMINE (ARSENOBENZOL) 

AND 

NEOARSPHENAMINE 



The Dennatologual Research Laboratories were not orgini7ed for commercuil pur- 
poses tnd arc not conducted for private gain The profits rntde on Arsphenamine 
and Ncoarsphcnaminc arc pi iced m a fund nhicli is set aside for the support of 
medical research 

Our laboratories were fortunately prepared to supply Arsphenamine at the 
beginning of the w ar to our Army and Navy at a time w'hcn there wns no other 
source of suppl} About 400,000 ampoules were furnished to the U S Govern- 
ment 1 he efficaev and safety of this compound as determined by the Medical 
Department of the Army and Navy, has been a source of great gratification to us 
Our compounds are likewise used by the leading syphilologists of the United States 
Chemical anah ses, toMcity c\periments on animals and clinical results all confirm 
the statement that our Arsphenamine and Neoarsphenamine are of extremely 
high purity 

DERMATOLOGICAL RESEARCH LABORATORIES 

(Incorporated as an Institute for Medical Research) 

1720-1722 LOMBARD STREET, PHILADELPHIA 
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TEETHING CHILDREN 

effective, corvtrol of "tKc coixvulsivc seizures 
and t'clief of pa.in is secured with 



It 91VCS -the little sufferer rcs't and does no-t cause any 
untoward cffcct:s 

For sedative purposes you may fully rely upon FASADYNE* CDANIEL) 
JSe>< -DEPRESSING — • iSQjsj-HABITUATING 
IT HAS NO CONCERN WITH THE HARRISON ACT 

SAnPLE® AND LITERATURE SUPPUED TO PrtYfilCIANS PAVING EXPRESS CHARGES 

LDboraTory of cJOHM B DANIEL, Inc Atlanta, Georgia 




EIJECTRICALLYLIGHTEDWSTRUMENTS 

T wenty years in the manufacture of electrically lighted surgical instruments 
if it has not brought perfection in instrument construction, at least has kept 
the Electro Surgical Instrument Company abreast of the advances made by lead- 
ing specialists of the Medical and Surgical Profession 

So it IS that mstruments stamped “E S I Co ” speak of the accomplishments 
of the noted men whose suggestions are embodied in their construction and a ser- 
vice of maintenance possible only in instruments of our manufacture 

Users of instruments stamped “E S I Co ” are certain sharers in this service 
Illustrated Catalogue Sent Upon Request 
Origination Begets Imitation Be Sure of Our Exact Name 

Electro Surgical Instrument Company 

ROCHESTER, N. Y. 


Radium Service 


By the Physicians* Radium 
Association of Chicago (Inc.) 


Established to make Radium more available 1^ f 1^ f F* Q T* A T F* ^ 
for approved therapeutic purposes in the iVllL/J-/ J-iIL O 1 n. 1 EiO 
Has the large and complete equipment needed to meet the special requirements of 
any case in which Radium Therapy is indicated Radium furnished to responsible 
physicians, or treatments given here, if preferred Moderate rental fees charged 


Board of f)trcctors 
L BAUM, M D 
N SPROATHEA.HEY MD 
FREDERICK MENGE MD 
THOMAS 3 WATKIHS MD 
ALBERT WOELEEL MD 


For full particulars address 

THE PHYSICIANS’ RADIUM ASSOCIATION 

1110 Tower Bnildm;, Chicago Managing Director Albert Woelfel, M D 
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Foi the Bedside Case 


Eastman Dupli-Tized X-Ray Films 

With Intensifying Screens make the Bedside Unit as 
efficient as your Laboratory Unit 

Ma 10", Spk 5" Dist 28" Exp 1 Sec Duph Tizcd Eilms Double Screens 
Cool dge Radiator Type Tube 

EASTMAN KODAK CO , Rochester, N Y. 





ORTHOPEDIC SERVICE 



Fig 130 — Apparatus, Colostomy, Feick 

An apparatus designed to take care 
of the Fecal Discharge in a cleanly 
and efficient manner The best de- 
sign m use at the present lime 
Descriptive pamphlet on request 

FEICK BROS. CO. 

809 Liberty Avenue 

PITTSBURGH PA 
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To TEMPT, ‘ 
INDIFFERENT APPETITES 







Dainty dishes for the sick and those 
■who are not sick but desire their food 
prepared m an appetizing, wholesome 
manner 

Particular attention is given to the 
instructions for serving and garnishing 

"This IS an excellent and much needed 
volume not only for hospitals, -where it has 
been used with success but also in the 
home — Trtbtine Chicago 

* Every house keeper should use such a 
cook book so as to preserve the health and 
digestion of those in her care — The Key 
stone^ Charleston, S C 

By Helena V Sachse 


Cloth, $i 35 


At all hooksellers, or u ill he sent, postpaid, hy 

J. B. LIPPINCOTT COMPANY 

PUBLISHERS PHILADELPHIA 
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TM RADIUM 


COMPANY OF 


COLORAD O 


tHCORTOn.ATCO 


PURE 

RADIUM SALTS 

IN ANY APPROVED 
TYPE 0/ applicator 

U. S, BUREAU OF STANDARDS 
CERTinCATION OF RADIUM 
CONTENT 

SCIENTinC INSTALLATION 
FURNISHED TO SEPARATE 
EMANATION FROM RADIUM 


CORRESPONDENCE INVITED BY OUR 

PHYSICAL, CHEMICAL 
and MEDICAL DEPT’S 

Whou jcmce fj at yow (Ii3f)DsaI <it all time* 


THE 

RADIUM COMPANY 
OF COLORADO, Inc. 


DENVER 

COLORADO 


so UNION SQUARE 
NEW YORK 




Surgeons Gloves 

Faultless Surgeons’ Gloves as used m Sers ice 
Hospitals both at home and abroad demonstrat- 
ed tlieir superiority through satisfactory wear 
and peifect fit Under most trvmg circumstances 
in actual use, they won high praise as a thoroughly 
reliable and efficient surgeon’s glove 





A PERFECT FIT is assured in Faultless Sur- 
geons’ Gloi cs This plus their supp’eness safe- 
guards the surgeon’s fineness and sensitiveness 
of touch so vitally important in maior operations 
PURE PARA RUBBER of the ve'-y highest 
grade js used m the manufacture of Faultless 
Surgeons’ Glor es Their strength and quality en- 
able them to withstand 
scientific sterilization and 
sur\ ive repeated use \ / 

Faultless Surgeons Gloves, with 
smooth or roughened surface come 
in sizes and half sizes 6 to 9 in f ,0 \ 

elusive, smooth in light medium or I t 
heavj weights, roughened in 
medium weight onb 
We Will gladly send a pair of 
Faultless Surgeons Gloves with- 
out charge to any hospital for 
testing purposes State size weight 
and surface desired so we can 
promptly fill > our request \. j 


Oiir rajtllless ‘ n earever Line 
of Surgical Rubier Goods con- 
tains everything needed by hos- 
pital surgeon, physician and 
nurse IT rile today for Illus- 
traltd Catalogue 


(Pat Mar 20 06) 

No 40 "Wearever 

MouIded-m-One Piece 
Wafer Bottles Si-s sizes 


The Faultless Rubber Co. 

359 Rubber Street, ASHLAND, OHIO 
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A Pronouncing 
Dictionary 
of the English 
Language 

New Edition 690 Pages 
577 Illustrations 
Size 5}^ x&}4 Inches 

Bound in full flexible leather, 
round comers, red edges 

Price $2.50 


The book contains a vocabulary of 48,000 words, embracing the common 
words in general use, besides numerous technical terms in the arts and sciences 
Irregular and foreign plurals and particles are given 
The correct pronunciation is clearly indicated, and when a word has 
different pronunciations they are given and the preferences of different lexicog- 
raphers are shown 

The definitions are models of clearness and accuracy 
Synonymous words are treated in a practical manner 
The supplementary matter composes lists of Greek and Latin Proper 
Names, Scnpture Proper Names, Ancient and Modem Geographical Names, 
Chnstian Names of Men and Women with the signification of each. Names of 
Distinguished Men of Modem Times, Abbreviations and Signs used in Printing, 
Words, Phrases, and Quotations from Foreign Languages, Musical Terms, 
Pnncipal Deities, Heroes, etc , and Tables of Weights and Measures 

FREE EXAMINATION COUPON 

ANNALS OF SURGERY 

227 South Sixth Street, Department A 
PHILADELPHIA, PA 

You may send me LIPPINCOTT’S BUSINESS AND OFFICE DICTIONARY I will either 
remail the book to you within five days after its receipt, or send you $2 50 in full payment 


Name 


Street _ 
Town. _ 


State 
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REST ASSURED 

When the physician employs 
Antiphlogistine as the local ad- 
juvant in treating pneumonia, 
he assists the patient to exact- 
ly what he absolutely requires 
— EASE and REST. 






by inducing SLEEP gives to 
nature that assistance which 
is often sufficient to carry the 
patient safely and comfortably 


over 


crisis 


If you have not already received 
“The Pneumonic Lung Booklet, 
send for one today 


THE DENVER CHEMICAL MFC. CO. 

NEW YORK 




90 PER CENT OF ADULTS 
HAVE PYORRHEA^ 

Keep out of this class and 
have good sound teeth 
and firm, healthy 
gums by 




daily 

use 

of 



K tbtttcthaml 

protects the eii 
month caMty 
from Rcrm mfection 

Retail, 30 cts a tube 
Wholesale, $2 59 a doz 


THE ANTIDOLOR MFG CO 

4_'Main fet Spnicvillt >i "i. 

SEND LARGE TUBE FREE 


Name 
Address 


o^wurTires 

fej™ 3500 Mi 

(^A/\ CwSH Dollars Bny 
YY' ''Dies If You Bu 

V \ ( Surplus Tires Bi 

XX/ll^TOj/f Positively SaVej 

Mnnufnctnrcrs of Stnndi 
sell 119 tlieir surplus or ov 
'3?/^ tion m large lots at immi 
diiced prices for spot cnsl 
orerstoeked it is cheaper f 


^ 4 ^ 


3500 Miles 
Guarantee 

Your Dollars Buy More 
Miles II You Buy Our 
Surplus Tires By Mail 

Positively SaVes 40% 
Off Standard Price List 

Mnnufnctnrcrs of Standard Tires 
sell us tlieir surplus or overproduc- 
tion m large lots at immensely re- 
duced prices for spot cash Wheu 
overstocked it is cheaper for manu 
faclurers to sell their high quality 
tires, even at a sweeping reduction, 
than to temporarily shut down their 
plants and disrupt their organization 


That IS why we can sorr you 40% and guarantee these tires 
to you for S500 miles 

They were onginnllj built and guaranteed by the factories 
for 4000 and 6000 miles, and there is absolutely no reason 
wlij you should not get 4000 or 6000 miles and more out 
of them — because that's what theu're built for 


Non- 

Skid Tubes* 
ei0 40 92 66 
10 70 2 60 


Non- 

Plain Skid Tubes* 


84x4 920 00 
85x4 21 05 

86x4 28 60 

S4x4>^ 28 90 
86x4>^ 28 20 
86x4>g 28 60 
87x434 82 65 
85x5 80 00 

86x6 88 65 

87x6 82 79 


*A11 tubes are firsts — ^guaranteed one year against defects 

We ship COD, subject to inspection When ordering 
state what sire and style you want — Plain, Non-Skid, 
Clincher Q D or S S S% discount for cash with order 
Prices subject to change without notice ORDER NOW 

Philadelphia Motor Tire Co. 

Dept. H, 258 N Broad Street, Philadelphia, Pa. 
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VALLEY FORGE 

IN 1777 

A CHRONICLE OF 
AMERICAN HEROISM 

With Map and Nearly One Hundred Illustrations 

Compiled by 

Frank H Taylor 

Under the Authority of 

THE VALLEY FORGE PARK COMMISSION 

Presents a beautiful!) illustrated patnotic and thrilling 
pen picture of the great n-orla drama of the Amencan 
Re\ olution 

The pitiful narrativ e of this camp of stan mg almost naked 
heroes constitutes one of the most thrilling and pathetic 
chapters in the history of the republic Gifted pens through 
man) generations h'i\e rendered its details familiar to the 
public It has remained for Mr Ta>lor to set forth the 
moving and dramatic stor) in concise and consecutive his 
toTicalform so that its pregnant and patriotic lessors may 
inspire generations )et to come 

Not a jot of ascertained fact has escaped him >et the 
record is as meagre ao it is saddening Where all were freez 
ingand starMng none was inclined to male close record of 
dail) suffering Even the thousands who died at the Valley 
Forge camp went to nameless graves — The Norik Atnertcan 


M). Deaf Mr Ta\lor 

I have read ) our book entitled Valley Forge with \ ery 
much interest and profit and hope that a copy of it will find 
Its way into ever, library and patnotic American household 
Youhaae done a good work in preserving this reliable 
account of the most tr)ing time of our Forefathers that 
occurred during the war ol the Revolution The story is 
well told and the illustrations are excellent all of which I 
have found intensely interesting and educational 
Wishing > ou abundant success 

HENRY R HEATH 


Dear Mr Tailor h 

1 have read ) our Valle) Forge A Chronicle of Amcncan 
Heroism with interest and take pleasure in congratulating 
)ou on the thoroughness of your researches No work has 
been printed that contains so much data about the Encamp 
ment and I smcerelv hope that a very wide circulation may 
be attained p rticularly in the schools of the country The 
Explanatory Notes comprise the most rebable data extant 
and the numerous illustrations scattered through the text 
will enable the reader to appreciate more fully the history of 
the Valley Forge Camp 

JOHN W JORDAN LL D Librarian 
Historical Society of Pennsylvania 


Vallex ForGE — A Chromcle of American Heroism By 
Frank H Taylor 

This attractiv e monograph has been issued under the direc 
tion of The Valley Forge Park Commission of Pennsylvania 
The illustrations comprise portraits of the commanders of 
the Brigades and Divisions with their headquarters who 
were with Washington at the encampment and an excellent 
map with the location of the various camps is appended The 
Explanatory N otes comprise the most reliable data extant 
some of It published for the first time The compiler must be 
congratulated on the thoroughness of his researches among 
the documents of those who w ere participants in or witnesses 
of the events that transpired at Valley Forge 

— Book Nei s — ^Wanamaker 


SENT POSTPAID UPON RECEIPT OF PRICE 
Paper binding $100 

Ornamental cloth boxed , suitable for gift purposes $2 00 


WALTER S SLACK 

242 Chestnut Street 

PHILADELPHIA PENNA 
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ANTISEPTIC 
LOCAL AN/ESTHETIC 

with Cocam 
or with Novocain 

THE BEST IN THE WORLD 


Is a Sterile Isotonic Solu- 
tion Bacteria cannot live 
in it, consequently needs 
no boiling, although 
Waite’s can be boiled with 
impunity It has been 
used m over a billion cases 
of Surgery, Major, Minor, 
by Infiltration and Nerve 
Blocking 



The Antidolor Manufacturing Co. 


4 Mam St , Sprtngville, N Y 


DR. BARNES SANITARIUM 

STAMFORD, CONN. 

A Private SanitanumforMenta] and Nervos* 
Diseases Ako, Cases of General Invalidism 
Separate Department for Cases of Inebriety 

The buildings are modern, situated in spacious and attractive 
grounds commanding superb views of Long Island Sound and 
surroundmg hill country The accommodations table at 
tendance nursing and all appointments are first-class in every 
respect The purpose of the Institution Is to give proper 
medical care and the special attention needed in eachindivid- 












A Real 
Antiseptic 




p ?^S| 

\0 A “T c^/ 

'^1 


CHLORAZENE is supplied in Tablet and Powder form 
Also as CHLORAZENE SURGICAL CREAM, CHLORA- 
ZENE SURGICAL DUSTING POWDER, CHLORAZENE 
GAUZE and AROMATIC CHLORAZENE POWDER for 
oral and nasal use 

Send for inteiesting booklet on 
the Dakin Antisepties 


Developed by Dr Dakin as an Im- 
\ / provement over the hypochlorite 

^ I solution used by Carrel 

M'l Fifty thousand physicians and 

1^’ suigeons are now using, with sat- 

f p^/ isfaction, this popular, powerful, 

\£k/j Council-passed antiseptic 

CHLORAZENE is rapidly be- 
coming the universal antiseptic 
This IS not suipiising when you know that CHLORA- 
ZENE IS fifty times moie powerful than phenol, yet is 
practically noii-to\ic It is safe, stable and remarkably 
convenient, m tablet and powder form, for immediate use 

Try CHLORAZENE in all pus infections, in surgery, wounds, 
ulcers, bums and carbuncles, in fact wherever there is pus Use it 
in nasal and throat . infections, as a douche and in your Genito- 
urinary cases 





CHLORAZENE and DICHLORAMINE-T 


Urge your druggis. 
CHLORAZENE for yc 
lence in prescribing In 
time your orders will ■ 
rectly from our home o 
r enient branch points 
below 
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LABORATORIES 
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San Francisco Toronto 
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The Radio Chemical Corporation 

This Corporation has an ample supply of Radium salts of the highest purity for 
use m surgery and gynecology 

Immediate deliveries are now available on the basis of U S Bureau of Standards 
measurement 

We guarantee that the radiations of our Radium salts are due solely to Radium 
element and its own decomposition products 

Our Medical Staff will give instruction in the physics and therapeutics of Radium 

"The Radium Bank” has been instituted by us for the sale or rental of Radium 
to qualified physicians and hospitals 

Special arrangements may be made for divided payment on purchases 

The Radio Chemical Corporation manufactures improved applicators, screens and 
other special equipment made with alloys of our own development, also apparatus 
for the purification and concentration of Radium emanation 

Information on request 


55 Liberty Street, New York Plants and Laboratones * Orange, N J. 

Telephone, Rector 2207 Mines Colorado, Utah 
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Autacoid Preservation 


■ 


in Animal Derivatives 
is Essential 

Bxact metKods of manu«=» A 
facture ty technical 
experts and control 
of tlxe Raw JyLaterial 
are necessary to 
insure it. 
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Owing to faulty 
methods of pre- 
servation many 
products from 
this field are £ 
inert when * ’ 
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It 
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J and he 
• , sure the 

agent used is 
made from 
fresh mate- 
A rial and rep- 

^ resents the 

maximum activity. 

A very interesting issue 
o£ “The Autacoid and 
Suture” is ready for 
mailing — send for it — 

Did you get our catalog? 


fTWMm 'K-Wl LSON l ABORA/ TflTO 


^2!2X Sondsth Wtsstern Boutevi&rdI 


Chicago, OHnois 
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Patent applied for 


Hawley’s Adjustable Spring-and-Screw Extension $7.50 

Used in connection with Leg Splints of the Thomas type and with Sinclair’s 
— Skid Eliminates the use of weights Maintains definite degrees 
of extension Allows the selection of any desired degree of pull 
V KVx compensaltng spring ts contained withm the adjusting screw 

Each line of graduation indicates a pull of five pounds 

Sinclair’s Skid or Foot Plate ; for eversion or inversion 

Attachable to Thomas Leg Splint $1,00 

Thomas’s Extension Leg Splint, UNITED STATES ARMY STANDARD Nd 703 ... $4.00 

Made in two sizes of rings, 25 and 28 inches inside circumference Serves 
either side 

Thomas’s Extension Leg Splint, with stitched leather padding $7 00 
Robert Jones’s Leg Splint, modification of Thomas’s .... $8 50 

Adjustable for right or left side Can be taken apart at middle Leather 
padding 



Pratt-Lowman Self-Retaining Retractors pair $8.00 

Used in pairs Made in two sizes Larger size for femur Smaller size for 
tibia and humerus Invaluable in the open method of repairing fractures, 
especially m conjunction with the Albee Motor Saw method 

Reprint of original article sent on application 

MANUFACTURED BY 

HARVEY R. PIERCE COMPANY 

1801 Chestnut Street The Modern Surgical Instrument Stores PHILADELPHIA 
PITTSBURGH SALES OFnCE 3030 3031 3032 3033 JENKINS ARCADE 
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EfTectnorcbrinry 1st 1920 r. ReVlSed PllCG LlSt No 27 ChanReablc Without Notice 

CoDyrIffbt 1920 Divla &, Geek Inc 
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Sterile Surgical Sutures 


y""“RIO 0 5 PATOff 

^LMERlP 


217-221 Duffield Street - Brooklyn, N Y., U. S A 

Cviirr A.nmirss Sxjtiiuj s oiiic Si-attik ■» Sais TixjVis cisco - noisoo's 


Claustro-Thermal Catgut 

Boilablc 


^LAUSTRO-THERMAL, meaning enclosed heat, is descriptive of the improved method of heat steiil- 
^ ization The principle of the method consists in applying the heat aftei closure of the tubes, thus 
avoiding all the chances of accidental contamination 

The sealed tubes are submerged in a bath of cumol — the high boiling 
hydrocarbon The temperature of the cumol bath is giadually elevated until 
at the end of six hours the maximum of 165° C (329° P ) is reached This 
temperature is maintained for five hours, and is then allowed slowly to decline 
The temperature cuive is graphically represented by the chart shown below 
It IS obvious, therefore, that sterility is absolutely assuied The sutures, 
being stored in their original tubing fluid and reaching the surgeon’s hands 
sealed within the tubes m which they were sterilized, are removed from all 
the chances of contamination incident to the customary method of sterilizing 
the strands in open tubes 

Sterilization by this integral method is made feasible through the use of 
toluol as the tubing fluid The discovery of the value of toluol for this purpose 
was the outcome of an investigation aimed at finding a suitable fluid to replace 
chloroform The latter was formerly in general use, but was unsatisfactory 
because it was found to break dorvn into 'chemical products which not only 
exerted an extremely harmful action on the collagen of the sutures but which 
were responsible for consideiable wound irritation 

No othei mode of sterilization so completely fulfills the exacting require- 
ments for the production of ideal sutures as does tlie Claustro-Thermal method 
Through its use the natural physical characteristics of the stiands are preserved, while the destruction 
of all bacterial life is absolutely assured 
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The New Package 
ContainmE One Dozen Tubes 
of a Kind and Size 


Claustro-Thermal sutures are not impregnated with any germicidal substance, and consequently 
they exert no bactericidal influence in the tissues 

This product embodies all the essentials of the perfect suture, such as compatibility with tissues, 
accuracy of size, maximum tensile strength, perfect and dependable absorbability, and absolute 
sterility 

Reprints of original articles relating to the Claustro-Thermal method will be sent upon request 
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List of Clauistro-Thenmal Catgut 

Appro'umately Sixty Inches m Each Tube 


Plain Catgut 
10-Day Chromic Catgut 
20-Day Chromic Catgut 
40-Day Chromic Catgut 

Sizes 000 00 0 1 


Product No 105 
Product No 125 
Product No 145 
Product No 185 
2 3 4 


Clnustro Thermal suture*? are unafTteted by age light or extremes of climatic temperatures 


Price iu U. S. A. 

Per dozen tubes (subject to a fixed discount on quantities) $3 00 

Please specify clearly the Product Numbers and Sizes desired 




Kalmerid Catgut 

An Improved Germicidal Suture 
Superseding Iodized Catgut 

TTZALMERID CATGUT is not only sterile, bul^ being impregnated with potassium-mercunc-iodide— 
a double todine compound~the sutures exert a local bactericidal action in the tissues The older 
practise of impregnating catgut with the ordinary crystalline iodine for this purpose was at best an 
unsatisfactory method, since the antiseptic power was but slight and transient The most serious 
deficiencies of such iodized sutures, however, were their instability and weakness arising from exposure 
to light, the deterioration resulting from the continuous and unpreventable oxidizing action of the iodine, 
and the disintegration of the sutures when heated Moreover, the decomposition products of iodine 
caused such sutures to be irritating 

These serious disadvantages of iodized catgut have been overcome through the use of potassium- 
mercuric-iodide instead of iodine This double salt of iodine and mercury, the chemical formula of which 
IS HgU 2KI, IS one of the most active germicides known, exerting a killing action on bacteria about 
ten times greater than that of iodine It does not break down under the influence of light or heat, 
it IS chemically stabile, and, in the proportions used, is neither toxic nor irritating to the tissues It 
interferes in no way with the absorption of the sutures, and is not precipitated by the proteins of 
the body fluids 

Kalmerid catgut, in addition to its bactericidal attribute, embodies all the essentials of the perfect 
suture It IS perfectly compatible with the tissues, its absorbability is dependable, and its tensile 
strength is particularly good 

V 

Two Varieties — To meet the requirements of different surgeons two kinds of Kalmerid catgut are 
prepared— the boilable, and non-boilable 

Boilable Grade — This variety is prepared for surgeons who prefer a boilable suture such as the 
Claustro-Thermal product, but possessing bactericidal properties in addition The boilable grade, there- 
fore, besides being impregnated with potassium-mercuric-iodide, embodies the desirable physical charac- 
teristics of the Claustro-Thermal sutures It has the same moderate degree of flexibility, it is the 
same in appearance, it is tubed in the same improved storing fluid— toluol, and, after impregnation 
with potassium-mercuric-iodide, it furthei receives the Claustro-Thermal sterilization— that is, heat 
sterilization after closure of the tubes 

Non-Boilable Grade — This variety is extremely pliable as it comes from the tubes It is made 
for those surgeons who have been accustomed to the flexibility of iodized catgut , 

Reprints of original articles relating to Kalmerid sutures will be sent upon request 


Lis! of Kalmend Catgut 

ApprOMmately Sixty Inches in Each Tube 


Boilable Grade 


Plain Catgut 
10-Day Chromic 
20-Day Chromic 
40-Day Chromic 


Product No 1205 
Product No 1226 
Product No 1245 
Product No 1285 

Sizes 000 00 


Non-Boilable Grade 


Plain Catgut 
10-Day Chromic 
20-Day Chromic 
40-Day Chromic 


Product No 1405 
Product No 1426 
Product No 1446 
Product No 1485 


0 12 3 4 


Please specify clearly the Product Numbers and Sizes desired 
Kalmend sutures are unaffected by age or light, or by the extremes of climatic temperatures 


Price in U S. A. 

Per dozen tubes (subject to a fixed discount on quantities) 

In pacXapros of twelve tubes of a kind and size as illustrated on first page 



Kalmerid Kamgairoo Temdoms 

Two Varieties — Boilable and Non-Boilable 

*^HESE are the sutures pm excellence for those procedures in which post-operative tension is excessive, 

or long continued apposition necessary, such as in herniotomy, and in tendon and bone suturing 
Kalmerid kangaroo tendons not only are sterile, but, in addition, they are impregnated with potassmm- 
mercuric-iodide, which enables them to exert a local bactericidal action m the tissues The impregnating 
and sterilizing methods are the same as practised in the preparation of Kalmerid catgut, and described 
on the preceding page 

They are genuine kangaroo tendons, they are round, smooth, straight, of uniform contour, and 
possess a tensile strength about twice that of the best catgut of equivalent size 

Because of their greater strength some suigeons prefer these tendons, particularly m the finer sizes, 
to catgut for general intestinal, muscle, fascia, and skin suturing 

Absorption Time — The tendons are chromicized, and so accurately is the chromicizing process 
regulated that each size, whether it be the finest or the coarsest, will maintain apposition m fascia or m 
tendon for approximately thirty days Shortly after that period the sutures, with their knots, will 
be completely absorbed 

Two Varieties — Kalmerid kangaroo tendons are prepared m two grades — boilable and non-boilable 

The Non-Boilable tendons are extremely pliable and consequently require no moistening 

The Boilable tendons are quite stiff as they come from the tubes, but may be rendered pliable 
by moistening in sterile water preliminary to use The smaller sizes will be sufficiently softened by 
fifteen minutes immersion, while the larger sizes should be immersed for about thirty minutes Either 
sterile water, or an aqueous bactericidal solution made with Kalmerid tablets— 1 5000— should be used 

Before immersion, the toluol, which is very volatile, should be allowed to evaporate so that the 
water may have access to the sutures 

Reprints of original articles relating to Kalmerid sutures will be sent upon request 

List of Kalmerid Kangaroo Tendons 

Each Tube Contains One Tendon ^ Lengths Vary Prom 12 to 20 Inches 

The Non-Boilable Grade is Piod^ict No S70 
Boilable Grade is P)odvct No 3S0 

^ SijECS ^ 

Tendon Sizes Ex Fine Fine Medium Coarse Ex Coarse 
Catgut Sizes 0 2 4 6 8 

Ploiso specify clearly the Product Numbers and Sizes desired 
Kalmerid kanKaroo tendons are unafTcctcd by age or light, or by the extremes of climatic temperatures 


Price in U. S. A. 

Per dozen tubes (subject to a fixed discount on quantities) $3 00 

In packages of twelve tubes of a kind and size as illustrated on first page 


Actual Sizes 

000 

00 

0 

1 

2 

3 

4 

6 
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Standardized Sizes 

The Estabbshed Metric System of Catgut Sizes 
IS Now Used For All Sutures 

TIN conformity with the long recognized need for a unified system 
of sizes, the standard metric catgut scale has been extended 
to embrace all sutures, including kangaroo tendons, silk, horsehair, 
silkworm gut, and celluloid-linen thread 

The advantage of this standardized system is obvious 





Arsenic and Mercury are Indispensable in the 
Treatment of Syphilis We recommend 


SALVARSAN 

(Arsphenamine-Metz) 

OR 

NEOSALVARSAN 

(Neoarsphenamine-Metz) 

powerful and easily administered spirocheticides, 
which are as efficacious as the imported products, 

AND 

BICHLORIDOL 

(Mercury BicMoride) 

OR 

SALICIDOL 

(Mercury Salicylate) 

put up m COLLAPSULES (compressible ampules), 
which insure accuracy of dosage with a minimum 
of pain after intramuscular injection 

This combination of anti-luetics has no superior m 
the therapeutic field Literature upon application to 


H. A. METZ LABORATORIES, Inc. 

122 Hudson St. New York 




IT IS CLAIAIED BY SOME MANUFACTURERS THAT THEIR MACHINES ARE 
CHEAPER THAN THE CONNELL SUCTION INSUFFLATION APPARATUS 

Some of them ire so cheap that they don’t do all tint is required of 
such An csthesia machines What thev do is often subject to inter 
ruption because of mechanical defect 

An\ surgical apparatus of real merit must bear a price conimensu 
rate with the time, skill, material and expense involved in its inven 
tion, perfection, and manufacture It must be made to SERVE — 
not to compete with lower priced machines 

The CONNELL SUCTION INSUFFLATION APPARATUS is 
made to fulfill exerj requirement for Suction and for intra tracheal, 
mtra pharjngeal, and all other methods of ether \apor Antesthesia 

It 19 the machine which is “Built for Sertice — Not on Price ’’ 

It is sold at a puce as low as an apparatus w'hicb gives its liigli 
character of constant uninterrupted service can be sold 

“IT PAYS TO PAY THE PRICE” 

Ask your dealer for a demonstration If he cannot serve you write as 



Here it is 


It's Silent" 


SCIENTIFIC APPARATUS COMPANY 

162 West 34th Street New York City 

The Anaesthemometer Connell Suction Insufflation Apparatus Connell Gas Oxygen Apparatus 



Bard-Parker Knife ifs 

77ns knife is designed to eliminate the nuisance and 
uncertainty of resharpening, by means of renewable 
blades, which have the sharpest cutting edge attainable 




Blades Nos 20, 21 and 22 Fit Handle No 4 



Size 


Blades Nos 10 and 11 Fit Handle No 3 


Handle, any size each $1 00 

Blades “ “ (6 of size in package) per doz 1 50 

Cases, for 6 to 30 Blades and 1 to 2 Handles each 1 25 


ASK YOUR DEALER 

CO., Inc, 37 E. 28th St, New York City 
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CAMPBELL CLINICAL X-JIAY UNIT 


X-Ray X-Ray 




The latest for office and hospital Scores 
of essential features exclusively in this unit 



X-RAY APPARATUS is Always THE BEST 


SEND FOR CATALOGUE 


CAMPBELL ELECTRIC CO. 


Mam Office and Factory, Lynn, Mass 
N Y City, 110 E 23rd Street 


THE 




ELECTRIC 
1 STERILIZER 


[ I r 





Standard of the Profession 

This Cut shows the latest model with feat- 
ures, as follows 

No 1 — Lever attachment to raise 
cover and tray with one 
operation 

No 2 — Automatic cut-out, con- 
structed along the lines of 
a switch, absolutely depend- 
able and fool-proof 

No 3 — Unique Electric Heater, 
without wire or ribbon 

No 4 — Switch giving three degrees 
of heat 

No 5 — Faucet with wooden handle 
to draw off water 

It IS furnished with or without white enam- 
elled stand Made in three stock sizes For 
further information, ask your dealer or re- 
quest illustrated circular from 

The Prometheus Electric Co. 


511 WEST 42d STREET 


NEW YORK 
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WHAT DOES IT MEAN 
TO YOU 

W HEN a manufacturer informs you he cannot 
make immediate delivery of the apparatus in 
which you are interested 

Do you stop to reason that it is due to the 
big demand for his particular apparatus that 
there is a waiting list '> 

The Victor Electric Corporation has the 
largest plant in the world specializing in the 
manufacture of x-ray and physical therapeutic 
apparatus — in spite of which fact we are 
obliged to ask you to wait for some goods for 
which there is an insistent demand 

An insincere promise might get your order, 
but this IS not consistent with Victor policy 
Victor promises are not made to be broken 


Jusl reason this oui — then to be fair to yourself 
do not allow a delivery date to be the all absorbing 
factor in the selection of apparatus which is all 
important to your toorh 


VICTOR ELECTRIC CORPORATION 

Manufacturers of Roentgen and Physical Therapeutic Apparatus 

66 Broadway CHICAGO New York 

Cambridge Mass JacksOtl Blvd and Robey 131 E 23d St 


SalesOfices and Service Stations in all principal cities 





Apothesine 
“ Surgery 

A PROMINENT Chicago surgeon reports that he 
has used Apothesine extensively as a local anes- 
thetic in surgery, including operations for the removal 
of inguinal glands, lesection of rib and draining of 
lung abscess, circumcision, inguinal and femoral 
heinia, caicmoma of the face, synovial cyst on the 
back of the wiist, ligation of thyroid vessels, gastro- 
enterostomy, a very extensive thyroidectomy, and 
lemoval of tumor of the breast 

This surgeon declares that he has employed as 
much as five ounces of a one-and-one-half-per-cent 
solution without any noticeable toxic effects or inter- 
ference with primary wound healing , also that 
Apothesine solution is not decomposed by boiling for 
five or ten minutes, and that it produces complete 
anesthesia which persists m the neighborhood of an 
hour. 

SURGICAL TABLETS OF APOTHESINE 

Hypodermic Tablet No 221 One tablet dissolved in one ounce of physiologic 
salt solution makes a 1% solution of Apothesine m Adrenalin 1 100 000 Tubes of 
10, five in a package 

Parke, Davis & Company 


DETROIT 





Minimize Error 

Diagnostic X-Ray plates possess qualities 
of density marked by fine gradations 
and contrasts They give crisp detail and 
delineation They produce accurate re- 
sults in half the time usual with others 
This especial feature makes them inval- 
uable in radiography of the stomach, 
lungs and intestines 

Diagnostic Plates are efficient in both 
screen and direct work They fix out 
clean and stain-free, and are easily de- 
veloped in any well-balanced formula 

Their speed, accuracy and clarity make 
for a highly developed technique 

AMERICAN PHOTO CHEMICAL COMPANY 

Rochester New York 

For Sale By Leading Supply Houses 



DIAGNOSTIC 
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S IT M M "D MFRD CMEIVllC/ail- CO 


^LINICAL data clearly prove the 
effectiveness of Radium in certain 
benign and malignant growths. 

Departments of Physics and Medicine 
for instruction in the physics and 
therapeutic application of Radium. 

Sold with U. S. Bureau of Standards 
Certificate 

Information upon request regarding 
Tube and Needle Applicators 
for deep therapy 

Patented glazed plaques for 
dermatological conditions. 

And apparatus for 
Radium Emanation. 
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Influenza 

Prevention and Treatment 

Mixed bacterial vaccines for the prevention 
and treatment of common colds and influenza were 
first produced commercially m the United States by the 
Mulford Laboratories, in 1910 Since its introduction, 
the formula of Mulford Influenza Serobac- 
ferin Mixed has been maintained unchanged 

During the influenza epidemic 
of 1918, additional strains obtained | 

from virulent cases in different , jj 

parts of the country were added ' j 

These strains include <j * i ' 


Influenza Bacillus (Pfeiffer) 
Streptococcus (hemolytic and vindans) 
Staphylococcus (aureus and albus) 
Pneumococcus (types I II, III, IV) 
Micrococcus catarrhalis 
Bacillus Friedlander 

The experience of physicians 
who used Mulfoid Influenza 
Serobacterin Mixed in indus- 
trial institutions and private pi ac- 
tice confirmed their belief in its 
efficiency, both as a prophylactic 
and therapeutic agent 



Section of Incubator for growing I 


luflnenza Serohaoteriu 
IVf ixeil 

IS supplied as follows 


M 109-0— 4-synnge 
M 109-9-5 mils 
M 109-4--20-mils 


1 immunization 

2 immunizations 
8 immunizations 


A S immanity ib only relative, there ib an advantage m fonr 
inicctionB, beginning with a small initial dose, progress- 
ively increased, thus affording a more complete and lasting 


ively 

immnnity. 


Alnuayi) specify ‘ Mulford' on your oraers and prescriptions 







H. K. Mulford Company 

Manufacturing and Biological Chemists 

Philadelphia, U. S. A. 



Just a Bit Different 

than all the others is the new 

“ Universal Greenberg^s 
Cy sto-U rethr oscope ” 

< » 

Through it the operator observes the interior of 
a urethra or bladder, as if viewed with daylight. 

Perfectly Universal for Observation 

Irrigation 

Cauterization 

I Fulguration 

J Medication 

PRODUCTS Catheterization 

Instrumentation 


Write for descriptive Bulletin No. 14 


Manufactured by 


The Kny-Scheerer Corporation 

Department of Electro-Medical Apparatus 
404-410 West 27th St. NEW YORK CITY 
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TRADE 


(Bartlett Proces^ 



Make the Test Yourself 


We Will Send the Samples 

4 Plain C.DEWiTr LUKENS CO. Sizes 00~^ Tanned 

4908 Laclede Ave. 

ST. LOUIS, MO., U.S.A. 
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ANNALS of SURGERY 


VoL LXXI APEUj, 1920 No, 4 


SOME EXPERIENCES AND OBSERVATIONS IN THE TREATMENT 
OF ARTERIOVENOUS ANEURISMS BY THE INTRASACCULAR 
METHOD OF SUTURE (ENDO-ANEURISMORRHAPHY) WITH 
SPECIAL REFERENCE TO THE TRANSVENOUS ROUTE •«= 

By Rudolph Matas, M D 

OF New OrleakBj La 

PBOrEaSOB OP BUROEEr IN TDLANC HNIVEBBITT OF LOUISIANA 

I Renewed interest m the treatment of arteriovenous aneurisms has 
been roused by the great frequency of these lesions in the experience of 
the late World War The coincident injury of the artery with its com- 
panion vein or with its satellites has long since been recognized by mili- 
tary experts as one of the most frequent and characteristic injuries of the 
blood-vessels in modern warfare But the late war has exceeded the 
records of all previous wars in the frequency of vascular injuries, and 
especially those of the bivascular type The increasing incidence of 
vascular injuries was foreshadowed by the records of the Balkan cam- 
paign of 1912-1913 which immediately preceded the World War, but 
even the incomplete contributions from the military surgeons of the 
belligerent armies which have appeared in the surgical literature during 
the last four years would indicate that the incidence of these injuries, 
and especially of the arteriovenous lesions, has exceeded by far any 
forecast based upon the experience of previous wars ^ This increase is 

* Read before the Southern Surgical Association, December 16, 1919 
^ Pirogoff, one of the greatest military surgeons, admitted in 1864 that he had 
never seen a single case of arteriovenous aneurism that had been caused by gun- 
shot wound, and this statement was in accord with the statistics of all the older 
wars Thus we find Demme (1859), who served in the Italian campaigns, recorded 
400 wounds of the blood-vessels without seeing a single arteriovenous aneurism 
In 74 cases of traumatic aneurisms no arteriovenous aneurisms were recorded in 
the American Civil War (1860-64), nor in the Russo-Turkish wars (1877-78) 
During the Franco-Prussian War (1870-71), out of 44 traumatic aneurisms, only 8 
arteriovenous cases are recorded on the German side Bramman in his classic 
paper on arteriovenous aneurisms (1886) gives a brief description of 4 of these, 
which are included in his total of 157 arteriovenous aneurisms, 36 of which, or 40 per 
cent, were caused by phlebotomy (E Forgue, Rev de Chirurg, Tome 54, 11, p i ) 
With the advent of the hard-jacketed, high-velocity projectile and small-cahbre 
rifle, the history of war aneurisms begins as a conspicuous feature of warfare 
Traumatic aneurisms, including the arteriovenous, became familiar injuries in the 
South African, Spanish-Amencan Wars and in the Philippines 

They figured still more in the Russo-Japanese War, and constituted nearly 
2 per cent of the total wounds in the Balkan conflict in 1913, which immediately 
preceded the late war 
26 
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accounted for by the great preponderance of the artillery and machine- 
gun fire, m which shrapnel, fragments of explosive bombs, shells, hand 
grenades^ and the pointed bullet of the machine gun have had unpre- 
cedented sway as vulnerating bodies ^ Some idea of the great frequency 
and importance of these vascular injuries can be gathered from the fact 
that in a single British casualty clearing station, during the early days of 
the first battle of the Somme, there were 277 wounds of individual vessels 
which, according to Hey and Bowlby, required special treatments (Bowlby, 
British Med /iii, June, 1917, vol 1, p 707) Okmczyc (/«/ de Chirurgie, 
1917, vol XIV, p 441), wnting of his experience with a French ambulance 
at the front, reports that 247 per cent of the wounded required special 
attention for injuries of the blood-vessels, and that in 36 per cent of these 
the injuries were multiple, involving usually the arteries and veins 
Gerulanos on the German side {Beitrag z klin Chmirg , Bd 93, 1914-15) 
reported that of 2522 wounded soldiers who were brought to him at the 
base, 50, or only 2 per cent , required special attention for gunshot wounds 
of the large blood-vessels In the military hospitals at the base the 
effect of the first-aid treatment at the front and in the lines of communi- 
cation at once lowered the proportion of gunshot wounds of the blood- 
vessels to about 2 per cent 

R Solomon {Beitrag z klin Chirurg , 1918, vol cxn, pp 369-410), re- 
porting the German experiences at Frankfort, in Rehn’s Hospital, states 
that in a total of 25,000 wounded, 490, or i 96 per cent , were admitted for 
gunshot wounds of the blood-vessels 

In regard to the increased frequency of the arteriovenous aneurisms. 
Sir George Makins (“ Gunshot Injuries of the Blood-vessels,” London 
and New York, 1919) in an analysis of 272 traumatic (war) aneurisms, 
admitted to the London hospitals, found that 120 were arterial and 152 were 
arteriovenous , and that of the latter, 52, or a little over half, were simple or 
direct aneurismal vances He, m accordance with the majority of ob- 
servers, finds that these bivascular or arteriovenous injuries occur with 
greatest frequency (at the base hospitals) in the carotid, femoral, pop- 

* Chalier and Glenard (Les Grandes Blessures de Guerre, Rev de Chirurgie, 
T SI, January-June, 1916, p 210) in an exhaustive study of 1500 wounded under 
their care at the front during November, 1914, to February, 1916, carefully recorded 
the nature of the vulnerating agent and found that a little over 50 per cent of these 
were caused by rifle bullets, including machine-gun fire, and the artillery projectiles 
42 per cent (fragments of shells, 539. shrapnel, 73, caving in of trenches and 
shelters by bomb explosives, i6, and other causes attributed to artillery fire, 6, 
equals 634 cases, or 42 per cent ) Subsequently after the date of their publication 
they note that the proportion of artillery projectiles greatly increased as the war 
advanced There were only 7 cases of bayonet wounds Bier and Kuttner make 
the same observation on the German side 

In comparison, we find that in the Russo-Japanese conflict the casualties 
caused by small arms and bullets on the Japanese side were 83 5 per cent , by 
artillery projectiles, 13 5 per cent On the Russian side, small-rifle bullets caused 
84 s per cent of the wounds, artillery and explosive projectiles, 14 5 per cent 
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liteal, and axillary tracts — though at the front the tibial vessels are 
most frequently injured (266 per cent ), but as these occur coincidently 
\vith other complicating injuries (fractures) they are treated at the front 
and thereby eliminated from the base hospitals The great excess of 
arteriovenous injuries in the neck is shown by the fact that of 57 
aneurisms, 10 were arterial and 47 arteriovenous, or about 80 per cent 
arteriovenous And of the latter, 49 were varicose and 18 aneurismal 
varices In the femoral group (common, superficial, and profunda), 170 
injuries are recorded, of which 30 per cent were arteriovenous In the 41 
recorded in the popliteal group, 20 were arterial and 21 arteriovenous Of 
this group, 17 were varicose aneurisms and 4 aneurismal varices 

Swan (1917) recorded 176 war aneurisms, of which 40 were arterio- 
venous, roughly 38 per cent arteriovenous 

W McAdam Eccles (1916) reported 50 traumatic aneurisms, of which 
30 were arterial and 20 arteriovenous 

Soubbotich (1916), as the result of his large experience with the 
Serbian army, found a preponderance of arterial aneurisms Of 126 
aneurisms, 84 were arterial and 42 arteriovenous 

Bier reported, early in the war (1915), 102 aneurisms, of which 45 
artenal and 56 arteriovenous were operated upon The arteriovenous pre- 
dominated in the femoral tract, where the proportion was 33 arteriovenous 
to 28 artenal 

Kuttner (1916) stated, in his large experience, that the relative propor- 
tion was 45 per cent arterial and 55 per cent arteriovenous 

Hotz states his proportion of arteriovenous as 70 per cent of the 
total number 

In a general way, it may be safely stated that of the traumatic war 
aneunsms, fully 50 per cent involve both the artery and the satellite vein, 
and furthermore, that in fully 50 per cent of the arteriovenous aneurisms 
the communication established between the vessels is of the simple direct 
fistulous type (aneurismal varices), and that in the remainder the wounded 
vessels communicate indii ectly through a pseudo or adventitious sac 

It IS well to note that while the great preponderance of artillery and 
explosive projectiles, fragments of shells, etc , has been responsible for 
the increase in the war wounds of the blood-vessels, it would appear that 
the greatest number of these, and especially of the bivascular injuries 
(particularly the direct arteriovenous fistula), are caused by the small 
pointed rifle or machine-gun bullets 

In the neck, Makins found that in 60 recorded injuries of the carotid 
vessels, 22 were caused by bullets and 38 by fragments of shells or bombs, 
often of very small size, which were retained in the tissues or in the psuedo- 
aneurismal sacs 

R Solomon (1918) states that the pointed rifle bullet was responsible for 
81 per cent of the traumatic aneunsms observed in the Frankfort Clinic, 
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of which 82 5 per cent were through-and-through perforations, and 175 
per cent were complicated with retained missiles 

By reviewing the general (German) literature of the war, Solomon 
finds that 74 per cent of the traumatic aneurisms were caused by rifle 
bullets, and in 14 per cent of these the missile was retained Shrapnel was 
the cause of the aneurisms in this author’s series in 55 per cent , in 29 per 
cent of which the missile was retained, in ii per cent of the aneurisms 
caused by fragments of grenades and bombs, fragments were retained in 57 
per cent Only 4 per cent of the aneurisms were caused by punctured 
(bayonet, sword) wounds, and contusions were responsible for 20 per cent , 
though in the general literature, contusions are credited with only 
per cent 

Donati (1917), basing himself on a much smaller Italian experience 
limited chiefly to the extremities, estimates that 40 per cent of blood-vessel 
injuries were caused by rifle bullets 

From all of which we gather that the largest number of aneurisms 
are caused by the small rifle bullet when it speeds through the tissues 
with high velocity, leaving only a clean-cut, tunnelled perforation On 
the other hand, the fragments of shells or explosive projectiles of low 
velocity are retained in the tissues in about 57 per cent of the cases 

II It IS not my purpose m this contribution to enter into a general dis- 
cussion of the subject of arteriovenous aneurisms, or even attempt a sys- 
tematic account of the methods of surgical treatment, especially as 
developed in the experience of the great war Such an attempt would 
carry us far beyond the scope of this publication, which is intended to 
renew attention to the frequency and growing importance of a vascular 
injury which has become more than ever one of the most conspicuous 
features of the surgery of modern warfare 

I have, elsewhere, treated this very interesting lesion in its manifold 
and general phases (see Vascular Surgery, Chapter lx, vol v. Keen’s 
Surgery) and have dealt more fully with the developments consequent 
upon the vast experience of the late war in a general review of the war 
surgery of the heart and blood-vessels, which is to appear in a forthcom- 
ing supplementary volume of Keen’s Surgery, now in press 

My object in this paper is to give a brief account of a group of per- 
sonal experiences which illustrate the practical application of the intra- 
saccular method of suture, which I have so long devised and advocated for 
the cure of arterial aneurisms (endo-aneunsmorrhaphy), and found equally 
advantageous in the cure of the most frequent types of the bivascular or 
arteriovenous aneurisms ® 

III There is no single method or technic that is applicable to all 

* Much of the text which follows is a transcript of an article contributed to the 
Osier Anniversary Memorial Volume, and is here reproduced by permission of 
the Editors 
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varieties of arteriovenous aneurisms as these are met in practice There 
are, and always will be, cases in which the conservative principle of the 
suture, which aims at the restoration of the functional integrity of the 
blood-vessels, will have to yield, in the presence of insurmountable and 
forbidding anatomical and pathological conditions, to the radical methods 
of ligation and extirpation, which are to be regarded as conservative 
whenever they accomplish their purpose (cure) without sacrifice of limb 
or life But the experience of the author confirms the opinion that by 
the adoption of new technical suggestions, such as exhibited in this 
paper, the opportunities for the application of a conservative technic can 
be much enlarged, thereby reducing very considerably the number of 
radical ligations and extirpations which are undoubtedly performed with 
unnecessary frequency and severity in the current practice of the day 

It would be well to premise a further consideration of this subject by 
stating that in dealing with the later suggestions presented in these per- 
sonal experiences, we have in mind the treatment of the fully formed or 
established types of the mature arteriovenous lesions as distinguished 
from the primary or recent wounds of these vessels, when the question 
of primary haemostasis for hemorrhage or the relief of rapidly spreading 
hematomas is the first consideration Even in these, the principle of 
conserving the functional integrity of the injured vessels is to be seri- 
ously considered, and can be successfully met, in many instances, by the 
devices of conservative practice — such as end-to-end suture of the vessels, 
vascular grafts and intubation with paraffined glass or metallic tubes 
(Brewer’s, Tuffier’s, Lespinasse’s et al ) But the technical problems are 
very different from those offered by the mature or established arterio- 
venous aneurisms, with which we are now concerned 

5(c * >!« ♦ 

If we were to study closely the morphology and pathological anatomy 
of the mature and fully established arteriovenous aneurisms, we would 
probably be able to differentiate more than fifteen varieties These, 
however, can be grouped about the two fundamental types, which have 
been classical since the days of Hunter and Scarpa These are the 
aneimsm<il vmix (varix aneurysmaticus), and the varicose aneimsm 
(aneurysma varicosum) The aneurismal vanx, with its subvarieties, 
typifies the direct mode of arteriovenous anastomosis , the varicose aneurism, 
the indirect communication between the two vessels, through a common 
intermediary or “ communicating ” sac In the aneurismal vanx the 
arterial and venous wounds become agglutinated and adherent as a 
direct inosculation, following as an immediate or early sequel of the 
injury and an arteriovenous fistula is established after the small peri- 
vascular extravasation has been absorbed Two important subvarieties 
of this type must be distinguished (i) The true aneurismal vanx which 
presupposes a varicose dilatation of the vein, constituting the true sac of 
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the aneurism, and which, owing to the progressive dilatation of the vein, 
may attain enormous proportions, not only at the seat of the anastomosis, 
but in older cases, far beyond the proximal and distal sides of the abnor- 
mal communication, owing to the yielding and incompetence of the 
valves , and (2) the simple arteriovenous fistula {phlehartery of Broca) in 
which there is no varicose dilatation except a general symmetrical en- 
largement or ampullar formation of the vein at the site of the fistula, 
where the dilatation is confined by the resistance of competent valves 
In the varicose aneurism, as classically described, the normal anatomical 
position of the vessels is disturbed , they do not he side by side as in the 
aneurismal varices The injury is followed by more or less extensive 
hemorrhage, which, being circumscribed by the resistance of the perivascular 
tissues, forms a well-defined pulsating hsematoma and finally an encysted 
and clearly differentiated and well-walled sac, which is lined with endo- 
thelium continuous with that of the open mouths of the blood-vessels 
As above stated, it is customary to describe a varicose aneurism as 
an intermediary pseudo-sac formed adventitiously and interposed be- 
tween the injured vessels, through which an indirect communication is 
established between the artery and vein But contrary to this teaching 
all surgeons of experience will agree that the formation of this inter- 
mediary sac IS an exceptional occurrence, whereas the presence of a well- 
defined sac into which the injured vessels open separately without any dis- 
turbance in their anatomical relations — the two vessels lying side by 
side — IS a common occurrence On opening such a sac and evacuating 
the clot, the two vessels will be seen at the bottom or at some part of the 
periphery of the cavity, plainly in relief, or faintly outlined under the 
fibroendothehal capsule, which, in old aneurisms, covers them like a 
veil The orifices indicating the original seat of injury will show them- 
selves in various ways , either as elliptical or sht-like openings lying 
parallel to each other, or in a quadruple group, two proximal and two 
distal, separated by an interval of variable length The proximal orifices 
represent the cardiac and the distal the peripheral ends of the divided 
vessels These different appearances depend upon the extent of the pri- 
mary injury — ^whether a partial or a total division of the vessels is 
involved in the trauma In some rare cases in which the vessels have 
been completely divided, there are, as Amussat first observed, only two 
recognizable openings leading into the sac, one for the artery and one 
for the vein, which indicate the cardiac or central ends of the divided 
blood-vessels, the peripheral ends having been occluded by organized 
thrombi and finally lost in the wall of the sac It is more frequent, in 
our experience, to see a type of varicose aneurism, following partial divi- 
sion of the vessels, in which there is a common, fairly large sac, which 
when opened exhibits a smaller pocket formed by the sheath of the 
vessels In the centre of this smaller cavity four orifices appear in close 
proximity, showing that the vessels have been injured tangentially and 
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simultaneously, either by stab or shot, causing no disturbance in their 
relations as they he side by side in perfect apposition The four orifices 
he parallel to each other, two above and two below, and open directly 
into the smaller sac formed by the sheath which has been torn open, 
leaving a circular or elliptical opening which merges in its contour with 
the larger pseudo-sac formed by the primary haematoma (Figs 2 and 3, 
illustrating the case of Walter E ) 

The margins of the oiifices in all types of arteriovenous aneurisms of 
mature formation (six or eight weeks and over) are usually thick and 
smooth and are covered by a glistening endothelium which merges and 
IS continuous with the endothelial lining of the cyst-like cavity of the sac 
The same blending or merging with the endothelial lining is observed in 
the fistulous communications existing in the direct arteriovenous lesions , 
a matter of importance, as this thickened and firm lining offers an excel- 
lent grip for the sutures which obliterate the anastomotic communications 

Another and most troublesome, but rarer, type is the arteriovenous 
aneurism in which the artery has been injured simultaneously with its 
two satellite veins In these cases a venous sac or ampulla is formed on 
each side of the arter}’- The two venous sacs are usually asymmetrical, 
according to the different planes of resistance encountered m their devel- 
opment, one of these attaining large proportions and the dimensions of 
the other being only moderate 

In stab or punctured wounds the adventitious or common sac lies, 
usually, in front of the vessels, and in the gunshot wounds the sac more 
often lies behind them 

The following diagrams (Fig i), modified from Sir George Makms’ 
“ Gunshot Injuries of the Blood-vessels, 1919,” give a clear idea of the rela- 
tions of the blood-vessels to each other and to the adventitious sac, as 
they would appear on cross-section They are in perfect accord with 
the clinical findings, not only as carefully studied m “ war aneurisms ” by 
Makms, but with the morphology of these aneurisms as observed by the 
writer in his civilian experience 

In other still rarer cases, more often met in civil practice (hunting 
accidents), and fortunately limited, usually, to the peripheral vessels of a 
secondary order (upper extremity), are those in which an artery of 
smaller magnitude is injured simultaneously with its venae comites at many 
places by fine shot In these cases, the condition imitates cirsoid aneurism, 
and the arteries and veins are mixed up in such inextricable confusion that 
extirpation is the only remedy, fortunately, thej’- seldom attain danger- 
ous proportions or cause serious disabilities and can be safely allowed 
to remain undisturbed 

Arteriovenous aneurisms with an atfeual sac, in which the aneunsm 
ruptures secondarily and pathologically (not traumatically) into a vein, 
IS so great a rarity in surgical practice that it can well be relegated to 
the domain of pure pathology It is practically only observed in the 
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thorax as a result of pathological conditions beginning on the arterial 
side (aortic aneurism opening into the vena cava, etc ) 

IV Personal Experiences zmth the Suture of Arteriovenous Aneurisms 
— In a personal experience of over 204 surgical interventions upon the 
large blood-vessels, I find the record of 24 cases of arteriovenous injuries 
of various types In this group I have utilized the principle of endo- 
aneurismorrhaphy m 12, viz , common carotid, i , external iliac, i , the com- 
mon and superficial femoral, 8 , the peroneal vessels, i , the subclavian, i 
All of these have made good recoveries, except the carotid aneurism, in 
which death occurred on the eighth day after the operation from coron- 
ary disease and pulmonary clot , and, in the iliac aneurism, in which death 
occurred from mesenteric thrombosis and gangrene of the bowel caused 
by prolonged compression of a loop of bowel by a powerful Doyen re- 
tractor which had been used in an extensive subpentoneal dissection to 
expose the iliac vessels In neither case, as shown by autopsy, was the 
technic of the operation, as far as the vessels were concerned, respon- 
sible for the fatal termination, as the condition of the wound was found 
to be faultless In the subclavian case, operated on September 3, 1900 
(a young white farmer, aged twenty-four years), the artery, which had been 
perforated with a bullet in the second division, immediately behind the 
anterior scalene, had to be ligated on each side of the muscle, but the 
vein, which was surprisingly small, was sutured The patient recovered 
but lost parts of his hand from arterial ischemia and necrosis In this 
case the operation was performed only two weeks after the injury 
and illustrates the importance of the time element in developing the 
collateral circulation ■* 

Lateral Angiorrhaphy in Arteriovenous Hcematoma — In another case a 
man aged twenty-six years, operated at the Touro Infirmary on May 3, 1907, 
suffered a gunshot wound involving the femoral vessels in Hunter’s canal 
and was operated about six weeks after the injury by separate lat- 
eral suture of each one of the orifices, leaving the lumen of each vessel 
pervious The patient made an excellent recovery, with perfect func- 
tional result to the limb, notwithstanding his deplorable condition from 
many wounds, including multiple fractures of the lower jaw, which he 
had received in quelling a negro not at Liberty, Miss This procedure 
represents probably the oldest and undoubtedly the best known of the 
conservative operations that have been applied for the cure of arterio- 
venous aneurisms, and is an ideal method when it can be carried out 
The experience of the present war has added a large number of such 
cases to the early list of the pioneers — Z von Manteuffel (i 895 )> femoral 
vessels, Cammagio (1898), femoral vessels, Gerard Marchant (1898), 
brachial vessels, Peugmez (1900), brachial vessels, Matas (1900), sub- 

* This case is fully reported by the author in a paper on “ Traumatic Arterio- 
venous Aneurisms of the Subclavian Vessels” in the Transactions of the Ameri- 
can Surgical Association, 1901, and in the Jnl of the Am Med Ass’n, Jan ii, 1902 
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The diagrams (drawn from description) shown in Fig 6 illustrate the procedure 
successfully adopted by Dr J C Da Costa in the treatment of an aneurismal 
varix of the popliteal vessels (Annals of Surgery, vol Iv, 1912, pp 592-597 ) 

1 Longitudinal incision of the vein Exposure and suture of the opening into 
the artery from within the veins 

2 The fistulous opening closed, the knots tied, dotted line of incision indicated 
to show extent of the circular resection of the vein 

2a Flap of vein remaining attached to artery and sutured openings, lines 
indicating the extent of the paring of the venous flap 

26 The venous flap reduced by paring remains adherent to the arterial wall 
with the movable flap ready to be turned over as a hinged cover to reinforce and 
protect the line of arteriovenous suture 

3 The venous flap is shown folded ovei the line of suture where it is held 
by a few interrupted sutures The resected and dilated vein is shown m the act 
of invagination, with the transfixion sutures in situ, ready to telescope the proximal 
into the distal end As a rule, the distal end should be mvaginated into the 
proximal (cardiac) end in accordance with the direction of the venous current 
to dimmish the friction of the blood stream against the cut edges — this should 
favor better apposition of the venous walls and also dimmish the extent of the 
protecting parietal thrombus It is also the rule of practice, at the present time, 
to unite the venous segments by the continued Carrel suture of the margins with 
confrontation of the endothelial surfaces, rather than by invagination by the 
Murphy method, which is now obsolete 

4 The venous anastomosis completed and the continuity of both vessels (artery 
and vein) restored with complete closure of the fistula 

In this procedure Da Costa found it necessary to modify the original Matas- 
Bickliam procedure bj cutting out circular section of the vein and utilizing this 
as a flap to cover and reinforce the line of arteriovenous suture, as shown in 
Bickham’s diagrams (Annals or Surgery, May, 1904) The patch of the venous 
wall through which the fistula has been closed is alone excised and allowed to 
remain m situ, attached to the artery, and the oval gap remaining in the vein is 
closed from without by a continued suture The longitudinal incision through 
which the fistula is closed is also sutured, and in this wav the lumen of the vein 
IS completely restored Usually the vein is abnormally dilated and a plastic patch 
can be excised from its walls and the remaining gap sutured without constricting 
it unduly In Da Costa’s case the calibre of the vein had been so considerably 
reduced by the transvenous suture that he deemed it necessary to do a circular 
resection, as shown in the diagram, and the result was excellent 

[I have taken the liberty to substitute the present drawings for those which 
accompany Doctor Da Costa’s original paper, believing that these will make the 
details of the procedure more intelligible — -R AI ] 




Fig 7 — Closure of an arteriovenous fistula (aneunsmal vari\ of the popliteal 
vessels) by the transvenous route (Matas Bickham operation) with pre 
servation of both vessels leaving no knots in the lumen of the vein 
These diagrams illustrate a recent successful clinical application of this 
method by Dr William Pearson Dublin {Bn tsh Med Jonr June 14 1919) 

I longitudinal incision of the \ein with exposure of the arteriovenous 
orifice on the venous side The arteriovenous stoma is being closed by a 
fine continued suture No knot appears in the interior of the vessels In 
practice the sutures are not exposed in the lumen of either vessel as much 
as figured When the suture is dra^n taut the thread line practically dis 
appears with the edges of the orifice The needle is introduced from the 
outside 2 shows the continued suture closing the arteriovenous fistula 
leaving no knots in the lumen as viewed in cross section 3 diagram of 
the varix showing the saccular dilatation of the vein opposite the fistula 
■v^hlch was observed in Pearson s case The sac was cut off and the fistula 
closed through the opening left by the excision This method of endo 
aneunsmal suture without knots in the lumen is even better shown in Bick 
ham s paper (Annals of Surgery May 1904) [These drawings have been 
copied from Dr Pearson’s original illustrations with modifications — R M 1 



* 



Fig 8 — Case of John G —jugulo Fig 9 — Case of Joh-i G — ^jugulo carotid 

carotid aneurism aneurism Preliminarv exposure of enormously 

enlarged plexus of superficial pulsating 
cervical veins 



Fig 10 — Case of John G ( ugulo-carotid aneurism), shows the dil- 
ated jugular m relation with the carotid With flat aluminum band 
applied to jugular and to the common carotid, also two Hoepfner clamps 
applied prophylactically on the internal and external carotids separately, 
two catgut ligatures on the jugular above and below the arteriovenous 
fistula, line of incision into the jugular to expose the arteriovenous 

communication 
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clavian vessels, and to those of other civilian and military surgeons who 
had availed themselves of the progress in vascular suture long before the 
late war 

The Ohlitei attve Suture m Arteriovenous Aneurism of the Vaucose 
Type with Communicating Pseudo-sac — Another case, operated on 
March 9, 1912, was that of Walter E , a youth of eighteen years, from 
Wesson, Miss , who had been accidentally stabbed when twelve 
years old, with a long pocket knife, in the upper femoral region He 
had developed an arteriovenous aneurism which involved the com- 
mon femoral vessels at the apex of Scarpa’s triangle, close to the 
origin of the profunda In view of the long duration of the aneurism 
and possible necessity of doing an obliterative operation, the boy 
was kept under careful observation for two weeks before the opera- 
tion During this time he was fed abundantly and given digitalis 
systematically, in the hope of increasing his blood-pressure which 

was scarcely ever over ~ Frequent tests were made of his col- 
lateral circulation, which showed that the living color returned to 
the limb after Esmarch ischemia, while the common femoral was 
compressed The living color returned in about five minutes, but 
just before the operation the time had shortened to three minutes 
Feeling that a good collateral circulation had been established, I 
undertook the operation, believing that if it became necessary an 
obliteration could be performed without risk to the limb The 
operation was performed under ether, at the Touro Infirmary, on 
March 9, 1912 The incision, directly into the sac, revealed a large 
well-lined cavity which was at first taken to be the dilated femoral 
vein, but which was subsequently interpreted as a pseudo-sac well 
lined with endothelium which opened directly into a lesser pocket 
of oval shape, measuring about two inches in diameter (Figs 
2, 3, 4, and 5) At the bottom of this could be seen four separate 
orifices, each large enough to admit the tip of the little finger and 
giouped into a quadrilateral, the two openings on the inner side 
corresponding to the distal and proximal orifices of the femoral 
vein and the two outer to those of the artery A ridge or linear 
induration indicated the original septum of the sheath which sepa- 
rated the arterial from the venous compartment, but the edges of 
the orifices were continuous and blended with the septum and with 
the smooth glistening endothelial surface that lined the interior of 
the sac Each one of these orifices was now sutured separately with 
fine paraffined linen, leaving them completely sealed and obliterated 
Then all communications leading from the large vessels to the sac 
were closed The sac, which was very densely incrusted all over its 
walls with calcareous deposits m plaques, was only cleared of these 
incrustations by prolonged scrubbing with saline solution and 
gauze sponges In the main cavity, which formed the bulk of the 
aneurism (size of a small apple), a mass of phlebohths was found 
in the midst of the red clot After the toilet of the sac had been 
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completed, this was obliterated partially by bringing the sac walls 
in apposition with continued rows of fine chromic gut sutures, in 
the manner shown in Figs 4 and 5 

The blood-pressure before the operation (940 am ) was no S , 
during the operation it rose to 120 S , and at the close of the operation 
(1025 A M ) it fell again to no S At the close of the operation 
the Esmarch constrictor, which had been applied high up m the 
groin, was removed and was followed, in less than one minute, by a 
return of a good living color throughout the extremity to the tip of 
the toes At 10 35 A m the dorsalis pedis and posterior tibial could 
be felt beating distinctly in the foot Evidently the preliminary 
tests of the collateral circulation had told the truth, and the results 
confirmed our confidence in their value, and justified the obliterative 
operation which we had adopted 

The records show that the wound healed per pnmam It was 
inspected on the fourth day An ulcer which had existed in the leg 
as a consequence of the varicosities healed rapidly, and the boy was 
discharged and returned to his home on March 29, nineteen days 
after the operation, with his ulcer healed, a notable reduction in the 
varicosities, and perfect functional use of the limb 

Since the day of his discharge I have seen the boy repeatedly, 
and in my last examination, one year ago, there was no trace of the 
aneurism, and only a linear scar indicated the site of the operation 
The varicosities along the saphenous tract had subsided, the ulcer 
had remained healed, and even the pigmentation which had dark- 
ened his leg had paled He was working on a farm and doing hard 
labor as a field hand 

This case illustrates not only the simplicity and safety of the technic 
of the intrasaccular suture in its obhterative phases, but its successful 
application to a type of varicose aneurisms which is not infrequent and 
could be made quite formidable if attacked by followers of the methods of 
either one of the extreme and divergent schools of vascular surgery — the 
ultra-conservatives, represented on the one hand by the German followers 
of Lexer (in the early stages of the late war), who believe it their duty 
to do the so-called “ ideale ” operation in every case in which it was 
feasible and who, taking this case as an example, would have systemati- 
cally extirpated the sac, dissecting out the vessels from their bed and 
attempted to do an end suture of both vessels,® and, on the other hand, 

' Early m the war, Bier, Kuttner and other leading operators soon abandoned the 
extirpation of the sac in mature aneurisms as superfluous and unnecessarily trau- 
matizing, and, in addition, dangerous to the collaterals — and thus got rid of one of 
the most objectionable features of the Lexer procedure In lateral wounds, amount- 
ing to about so per cent of the cases, they simply did an intrasaccular suture of 
the orifice of communication, precisely as I do a restorative endo-aneurismorrhaphy 
In the complete sections of the vessels, when the vessels opened into the sac by 
separate orifices, they did a transaccuJar dissection of the divided vessel with care- 
ful and minute preservation of the collateral branches, and, after mobilizing the 
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the ultra-radicals, represented by the French school of surgeons who, 
following the lead of Delbet, extirpate the sac together with its vascular 
contents and then ligate the four stumps by the quadruple ligature 

Between these stand the intrasaccular ligatunsts of the British and 
Japanese schools, who do far less damage to the perivascular tissues, 
but who, none the less, give themselves unnecessary worry and com- 
plicate their technic by dissecting out the main vessels and their col- 
lateral branches in order to close them by the quadruple ligature 

It IS possible that by any one of these methods this aneurism would 
have been cured and the limb saved, because in this case it had been 
clearly demonstrated that the collateral circulation had been established 
and that restorative or reconstructive procedures were unnecessary But 
why undertake a laborious and, at best, the uncertain circular angiorrhaphy, 
as in the so-called “ideale” operation, or subject the patient to the 
unnecessary trauma of an extirpation of the sac with its waste of good 
vascular material'’ Or, again, why insist upon the extrasaccular dissec- 
tion by the quadruple ligature, when the simple obliteration of the 
orifices in the sac can be so often easily accomplished with the suture 
and with so much economy to the blood-vessels^ Why not endeavor to 
attain the objective aimed at by the elementary and safe technic of the 
endo-aneurismal suture ^ 

I could easily add to the testimony offered by the preceding case by a 
number of clinical experiences which prove the simplicity and reliability 
of the endo-aneurismal suture in the many phases of varicose aneunsm in 
which the obliterative principle is indicated Apart from my own ex- 
periences I could quote a number of confirmatory reports from the prac- 
tice of my associates and other local surgeons (Doctors Gessner, Par- 
ham, Maes, Danna, and others) who have adopted the endo-aneurismal suture 
and successfully applied it in the treatment of arteriovenous lesions 

But I must proceed with the treatment of the most familiar type of 
arteriovenous injury, the aneurismal varix or fistula, which has furnished 
me with the largest and most varied experience in nine cases, in all of 
which I have applied the principle of endo-aneurismal suture in its restorative 

vessels, united the divided segments by a circular suture, leaving the sac intact 
Kuttner has gone much further than his contemporaries m utilizing attached sac 
flaps to patch extensive wounds of the arteries which were too large to allow of 
lateral arteriorrhaphy, thus avoiding whenever possible the necessity for a circular 
suture In this way he has also utilized the principle of sac repair and arterial 
reconstruction far beyond the original scope contemplated) by the writer m his 
reconstructive endo-aneurismorrhaphy As a rule, in such extensive perforations I 
would apply the obliterative intrasaccular suture after testing the efficiency of the 
collateral circulation by previous tests 

In the course of the war the majority of German surgeons have virtually aban- 
doned the method of grafting a venous segment to bridge the gap between the 
divided sections of the artery They have found that this procedure did not justify 
by its results the time and labor expended m its performance At any rate, it is 
largely recognized as a failure from the point of view of the practice of military surgery 
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phases, with a success that could scarcely have been obtained by any one of 
the conservative or radical procedures in vogue 

In order to approach this subject more intelligently, a brief reference 
to the historical evolution of the special modification of the endo-aneurismal 
method as adapted to the peculiarities of anetmsmal vances is necessary 
V Endo-aneunsmal Suture by the Transvenous Route — In the Annals 
OF Surgery for February, 1903, I published my first systematic account 
of the endo-aneunsmal method of suture which I had first applied to a 
brachial aneunsm on March 30, 1888 {Medical News, Philadelphia, Octo- 
ber 27, 1888) 

My paper dealt with arterial aneurisms and not with arteriovenous 
lesions, though the indications for the suture in these cases were obvious 
This gap m the technic, however, was quickly filled by my friend and 
former associate. Dr W S Bickham, of New York, who m an excellent 
paper published in the Annals of Surgery for May, 1904, suggested and 
elaborated a most ingenious technic for the application of the mtrasaccu- 
lar suture to the vaiious lesions grouped together under the name of 
arteriovenous aneurisms 

The methods suggested and so clearly illustrated by Doctor Bickham 
in 1904 will be found more systematically described in his excellent 
“ Text-book of Operative Surgery ” (Third Edition, Saunders, 1908), 
under the heading of “ Operations for the Radical Cure of Arteriovenous 
Aneurisms with Preservation of the Circulation in the Artery and Vein 
The Matas-Bickham Operation ” 

Bickham’s foresight and planning of this technic which was based 
upon the theoretical possibilities offered by the most familiar types of 
arteriovenous aneurisms are, indeed, most remarkable and praiseworthy 
The first clinical application of one of Bickham’s suggestions, viz , to 
attack the problem of closing the fistula m aneurismal varix by the 
transvenous route, was first demonstrated clinically by my friend and 
associate. Dr H B Gessner {N 0 Medical and Surgical Journal, vol lx, 
1907-8, pp 553-556), m the case of a colored laborer, aged twenty-two years, 
who had sustained a gunshot injury (multiple small shot) in the abdo- 
men and right thigh The injury had been inflicted eleven years pre- 
viously and involved the femoral vessels in Hunter’s canal The injury 
had caused comparatively little disturbance The operation was per- 
formed on May 30, 1908 The sac itself was small and, notwithstanding 
the long duration of the injury, there were none of the varicosities or 
trophic changes in the skin of the lower extremity which characterize 
the progressive types of varix aneunsmaticus The thrill and murmur 
caused the patient anxiety and this was the chief reason for the interven- 
tion In this case the sac was formed by ampullar dilatation of one of 
the vena: comites, the other being intact Three arteriovenous fistulae 
caused by small shot were discovered in the interior of the venous sac 
when this was opened They were all closed by separate intrasaccular 
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sutures and the artery left undisturbed The sac itself was folded and 
obliterated by suture 

The endo-aneunsmal suture by the transvenous route was also utilized 
for the cure of aneurismal varix by Dr J Chalmers Da Costa of Phila- 
delphia (Annals of Surgery, vol Iv, pp 593-597, 1912) The operation 
was performed on October 22, 1910 

The patient, a young- woman, aged twenty-nine years, had been 
shot accidentally thiee months before the operation in the left 
popliteal space, with a No 22 calibre bullet Under ether, and after 
preliminary hsemostasis with Esmarch constrictor, the popliteal 
vessels were exposed and a longitudinal incision was made on the 
outer side of the vein The fistulous opening which connected the 
two vessels was readily exposed and closed from ivithin the vein 
with a No o iodized catgut On tying the sutures it was found that 
so much of the venous wall had been drawn in by the stitches that 
the calibre of the vein was greatly reduced The vein was, there- 
fore, divided transversely on each side of the point of fusion to the 
artery and a flap was cut out of the excluded venous segment and 
superimposed over the suture line in the artery and sewed to the 
artery by interrupted catgut sutures Thus a flap of the vein was 
used to strengthen the line of suture at that point The flap was 
about one inch in length The two ends of the vein were then 
brought together by invaginating the upper (narrower) end into 
the larger (lower) end and fixed with four transfixion sutures, the 
line of junction being reinforced by a few catgut sutures passed 
through the external coat The tourniquets were now removed and 
the blood jumped into both vessels, flowing through their lespec- 
tive channels, the artery pulsating vigorously and without a bit of 
leakage The patient made an uneventful recovery In a month 
she walked naturally (Fig 6) 

This very interesting case shows how the technic of a transvenous 
arteriorrhaphy or endo-aneurismorrhaphy can be ingeniously modified to 
meet the requirements of a conservative practice without affecting the funda- 
mental principle involved m the procedure 

Another interesting illustration of the successful application of the 
transvenous method of closing an arteriovenous fistula by suture with 
the preservation of both vessels is furnished in the report of an aneurismal 
varix of the popliteal vessels, operated upon by Dr William Pearson, 
surgeon to the Adelaide Hospital, Dublin, under the title of “ Transvenous 
Aneurysmorrhaphy ” (Bnttsh Medtcal Jomnal, June 14, 1910, pp 736-737) 

The operation was performed on January 15, 1917, on a soldier aged twenty-two 
years, who had been wounded with a rifle bullet on October ii, 1915 (nearly 
seventeen months before the operation) The popliteal vessels were exposed in 
the upper part of their course, where the artery and the vein were firmly adherent 
to one another without any intervening sac Here the vein was greatly dilated and 
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the artery below was considerably smaller than usual When freeing the side of 
the vein from its connection with the artery a saccular venous aneurism was 
exposed (see Fig 7) and was removed, disclosing the arteriovenous stoma 
through the lumen of the vein It was of an elongated elliptical form, one-half 
inch in length, and lying m the long axis of the vessel The opening m the vein 
was enlarged very slightly upwards and downwards, and through it the aneurismal 
opening was sutured with a fine silk sterilized in liquid paraffin The vein was 
then closed by continued suture On removal of the tourniquet there was no 
bleeding, and the circulation through the vessels seemed perfect The operation 
was completed by suture of the fascial tissue and the skin 

After the operation good pulsation was felt in the dorsalis pedis and posterior 
tibial arteries On the following day there was no trace of oedema in the limb, 
the color was normal and the dilatation of the superficial veins had disappeared 
Healing was uneventful, the circulation remained good, and the patient was allowed 
to walk four weeks after operation He was kept under observation for two 
months and then discharged to light duty, the circulation being normal 

This case presents several unusual features apart from the technic 
employed to cure the aneurism — ^which can only be referred to m a cur- 
sory way, as the operative phase of the case is what concerns us in this 
paper The fact that a distinct aneurismal sac formed opposite the 
fistula at the expense of the venous wall is rare, a general dilatation of 
the vein, often attaining enormous proportions, is common m old aneur- 
ismal varices, but a well-defined venous sac springing in an isolated 
fashion, as in this case, is not so frequent When it exists, it lends, for 
obvious reasons, additional advantages to the transvenous method of 
suturing the orifice of communication The fact, also, that m this case 
no signs of arterial varix developed until massage was applied to the 
limb, three months after the injury, is also instructive and justifies the 
opinion previously expressed by Pearson, that massage has proved an 
exciting cause of the rapid development of previously latent traumatic 
aneurisms in certain gunshot wounds of the blood-vessels 

The care taken by the author to avoid injury to the endothelium of 
the vein while exploring its interior as a preliminary to the transvenous 
suture by irrigating with warm saline instead of wiping the interior of 
the vein with gauze to clear the fistulous origin, and spraying with liquid 
vaseline, shows his appreciation of the dangers of thrombosis from rough 
swabbing of the endothelium 

But the method of introducing the suture to close the arteriovenous 
communication is most important The needle is first passed through a 
small portion of the fibrous tissue which binds the vessels together at 
one end of the communication, on its external aspect (that is, entirely 
outside of the vessels and between the two), and does not penetrate the 
intima of either — it thus resembles the commencement of the outer row 
of sutures in a gastro-jejunostomy This stitch is immediately tied and 
the needle is then passed obliquely from without inwards, emerging on 
the inner surface of the vein, close up to the extremity of the stoma 
(Fig 7) The extreme edges of this are then brought together by fine 
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continuous suture through mtima and media until the opposite end is 
reached, when the needle is again passed out from the lumen of the vein 
obliquely through its wall and the overlying tissue which binds it to the 
artery, so as to emerge between the two, when it is secured in a similar 
manner to the other end 

Thus it will be seen that there is no knot projecting in the lumen of 
either vessel, and if the stitches are placed accurately and drawn taut 
throughout, they do not present in the lumen of either vessel any more 
than m the case of ordinary through-and-through sutures The closure 
of the incision in the vein presents no difficulty, being effected by con- 
tinued suture which brings the opposed endothelial surfaces in confron- 
tation The result obtained by Pearson in this case is most gratifying, as 
it confirms the value of Bickham’s excellent suggestion and my own 
personal experience with the transvenous method of aneurismorrhaphy m 
the treatment of aneunsmal varices 

It is noteworthy that the technic described by Pearson, and which he 
appears to have worked up independently, is identical in principle and 
almost in every detail with that described and illustrated by Bickham m 
the Annals of Surgery for May, 1904, and m his Operative Surgery, third 
edition, 1908, p 136, under the title of the “ Matas-Bickham Operation,” 
and also reproduced m my chapter on Vascular Surgery of Arteriovenous 
Aneurisms, Keen’s Surgery, vol v, pp 308-909, 1909, where the identical 
method of passing the obliterative suture from without inwards, leaving 
no knots in the lumen, is shown in Fig 104 

What is more important is to remember that, while the approach to 
the arteriovenous communication in aneunsmal varices is accomplished 
by opening the vein, and the closure of the fistula is obtained by the 
suture of the orifice through the tntenor of the dilated vein, as the essen- 
tial features of the method advocated by Bickham and myself — the final 
disposition of the vein will vary according to the anatomical conditions 
revealed in the course of the operation 

It is evident that the ideal to be aimed at is the preservation of both 
vessels, especially when dealing with the large trunks at the root of the 
neck and of the limbs , but when for any technical reason it is difficult or 
impossible to close the orifice of communication without sacrificing the 
vein, this should be done unhesitatingly if by this sacrifice the arterial 
lumen can be preserved, or the closure of the fistula better secured The 
examples already given and the reports that follow will show how, m 
some cases, the vein can be preserved in its integrity after the transvenous 
suture, and how, m others, it has been found necessary to ligate the 
vein above and below the anastomosis, or obliterate it by plication or 
utilize the attached segment to protect the line of suture with a reinforc- 
ing patch or flap cut out of the venous wall 

VI The following case illustrates the application of the transvenous 
method of endo-aneurismorrhaphy to a vaux aneurismaUciis of the jugulo- 
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carotid vessels, m which the vein was obliterated by plication after the 
closure of the anastomosis, leaving the external and internal carotid cir- 
cuit at the bifurcation open This case shows all the evils that may 
follow a long-standing arteriovenous fistula as a result of the short cir- 
cuiting of the carotid stream through the fistula with secondary over- 
strain and dilatation of the right heart It was a most trying and 
forbidding case which I would never have dared to approach by any 
other procedure 

Arteriovenous Fistula {Gunshot of Fifteen Years’ Standing') of 
the Jugulocarohd Tracts, at the Bifurcation Obliteration of the 
Orifice of Communication by Direct Suture Applied by the Trans- 
venous {Transjugular) Route, Leaving an Open Collateial Clmnnel to 
the Bram via the External and Internal Carotids and the Bifurcation 
(Fig 8) — The patient, John G , an intelligent negro barber, aged 
forty years, consulted me first on April 12, 1912 He had been shot 
in the neck fifteen years before he applied to me for relief of symp- 
toms caused by an aneunsmal vanx which, in the course of these 
years, had led to an enormous dilatation of the jugular and all the 
tributary veins The man had been shot in an altercation, with a 
revolver, at close range, and the bullet (38 calibre) had perforated 
the internal jugular and the common carotid on a level with the 
bifurcation The bullet, as was discovered fifteen years after, had 
lodged in the back of the neck and could be seen, in the radiograph, 
behind the articular process of the third cervical vertebra The hos- 
pital record shows that one hour after the injury he developed 
unmistakable signs of an arteriovenous communication, which 
persisted and gradually grew worse as time went on Simultane- 
ously with the bivascular injury the spinal cord had been wounded 
From this injury he gradually recovered in the course of five years 
Also, as an immediate sequel of this injury, he developed a traumatic 
meningitis with hyperpyrexia (1076°), which kept him in a state of 
unconsciousness and delirium for fifteen days He recovered 
slowly, but was finally discharged from the hospital, hemiplegic, 
with the aneunsmal vanx in full activity Apart from the annoying 
thrill and great noise which he heard roaring in his head, he was 
fairly comfortable and was able, at the end of five years, to return 
to his trade as barber It was not until about one year before his 
consultation with me that the aneurism, or, at least, the swelling in 
his neck, grew rapidly, and he began to suffer with dyspnoea and 
with “ choking spells ” whenever he made unusual muscular efforts 
He then had to give up his work and go to bed His history also 
showed that he had been a steady drinker and a syphilitic He had 
a large dilated heart and aorta with an aortic obstructive murmur, 
an irregular pulse, and relatively low blood-pressure He was a 
stout man, weighing over 212 pounds, and his neck was dispropor- 
tionately large from the great turgescence and enormous dilatation 
and tortuosity of the superficial veins, which pulsated, purred, and 
thnlled like living things He had also developed a left-sided 
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Fig is — External appearance of the left lower hmb Fic i6 — Iliac incision showing relations of external iliac vessels and an- 

showing varicosities and line of incision also line of con tenor crural nerve the finger pushing the enormously dilated vein aside 

tinued percutaneous suture to control bleeding from super Case of J H H —arteriovenous aneunsm of common femoral vessels 

ficial abdommal plexus of veins Case of J H H — arteno 
venous aneurism of the common femoral vessels 











Fig 23 — Case of Julius B — Arteriovenous aneurism of the femoral vessels at 
the apex of Scarpa s triangle Shows interior of large space occupied b> hematoma 
covered over with a veil of semitranslucent exudate in process or organization 
First stage of the suture In the upper diagram (a) the needle is shown penetrat 
ing through both walls of the arteo and through the arteriovenous septum so as to 
close the narrow fistula which connected both vessels By lifting the walls of the 
collapsed and thin vessels with two traction sutures one at each end the curved 
needle was able to penetrate the septum and obliterate the orifice in the vein as 
shown in the sketch (b) without obliterating its lumen 
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exophthalmos caused by the dilatation of the retrobulbar veins, 
which gave him a very striking appearance (Fig 8) 

Whenever he exerted himself he was seized with a dyspnoea and a 
great anxiety, which he attributed to the aneurism, as the veins 
swelled and formed a collar which he said “ strangled him ” 

At first, I would not consider an operation, because I believed the 
cardiovascular lesions were so advanced that they would soon prove 
fatal However, after observing him for one month, it occurred to 
me that the dyspnceic spells were, in part, due to the great strain 
imposed upon the right heart by the constant inflow of the enormous 
stream of arterial blood which was being short-circuited from the 
arterial into the venous system, through the fistula, at the abnormal 
jugulocarotid junction For nearly fifteen years his heart had been 
able to stand the strain by compensatory hypertrophy, but now, m 
consequence of myocardial degenerative changes, it yielded to the 
strain at the slightest provocation, and he was in constant danger of 
an acute dilatation It seemed to me that if the fistula could be 
closed the great strain on the heart would be relieved and his general 
condition improved Chiefly for this reason I yielded to his urgent 
solicitation, but with grave misgivings as to the outcome which he 
fully realized 

Operation — I decided that I would operate in two stages The 
first was to be limited to the clearing out of a great mass of super- 
ficial veins which were in the way and prevented a free access to 
the common carotid , then a removable aluminum band, of the type 
that we had been using for years for this purpose (Matas-Allen 
band), was to be placed on the artery with a view of testing the 
efficiency of the collateral circulation in the brain, through the circle 
of Willis The first step was to end at this stage of the procedure, 
the wound was to be closed and the effect of the carotid occlusion 
on the brain was to be observed for several days If no complica- 
tions followed, the second stage was to be undertaken in a few days 
with a view of closing the arteriovenous fistula and curing the 
aneurism This program was carried out to the letter, with some 
additions, on May 4, 1912 In view of the great dangers of general 
anaesthesia, the operation, m two stages, was performed under local 
and regional anaesthesia with novocain-adrenalin solution, preceded by 
a hypodermic of morphia gr ai^d scopolamin gr 1/150 The diffi- 
culties of the operation were just as great as we had anticipated, and 
in completing its first stage, two hours and a half were consumed 
in one of the most difficult, tedious, and trying dissections that I 
can remember in all my surgical experience We were greatly 
assisted, however, by the patient’s stoic and even cheerful attitude 
He never complained and helped us at all times by placing his head 
and neck in the most favorable position for our w^ork In this way 
we were able to clear the field of the immense pulsating and squirm- 
ing plexus of veins which covered the entire field from the submaxil- 
lary region to the sternum and clavicle with very little loss of blood 
and with all the deliberation and neatness of a cadaveric dissection 
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(Fig 9) When this had been done the sternomastoid was divided 
at its sternal and clavicular attachments and reflected outwards, 
thereby exposing an immensely dilated jugular which completely 
overlapped and covered the carotid (Fig 10) After dividing the 
omohyoid and sternohyoid, the site of the anastomosis was easily 
recognized as a cicatncial plug which could be felt over the mass 
that bound the carotid and jugular with the sheath of the vessels 
and held them together in an inextricable, fused, pulsating mass 
Pressure at this point, which was the vortex of the great circulatory 
storm that raged in these parts, put an immediate stop to all pulsa- 
tion and brought about the collapse of the veins We availed our- 
selves of this subsidence in the venous swelling to clear out the 
common carotid and apply the aluminum band on this trunk at 
about one and a half inches above the left sternoclavicular joint 
The seat of the anastomosis we had now located, with accurate 
precision, on a level with the bifurcation On releasing the pres- 
sure at this point, the jugular filled again and pulsated, but very 
much less vigorously than before the banding of the carotid In 
view of this greatly diminished activity of the arteriovenous circuit, 
an additional band was placed on the jugular about one inch from 
its junction with the subclavian Seeing now that the vein became 
distended and pulsated to the level of the obstruction, a chromic 
catgut ligature was placed on the vein an inch and a half higher up, 
and that much nearer to the anastomosis This reduced the size of 
the ampullar swelling very considerably, and, as the first stage of 
the operation had been completed, we decided to close the 
wound provisionally 

Notwithstanding the long and tedious ordeal, the patient was 
sent back to his bed in excellent condition, with a pulse of 100, 
respiration 22, and in a cheerful frame of mind 

In the absence of all complications, cerebral or otherwise, the 
second stage of the operation was undertaken on the third day after 
the operation, when the dressing was removed for the first time 

Second Stage — On lifting the cutaneous flap the wound was found 
clean The occlusion of the carotid and internal jugular had exer- 
cised a wonderful influence m diminishing the venous turgescence 
and erethism of the whole field of the operation One significant 
fact remained the arteriovenous fistula at the carotid bifurcation 
was still active The pulsation and thrill could be still felt at this 
point, though greatly subdued It was evident that the arterio- 
venous fistula was now fed by the arterial current which was com- 
ing from the collaterals of the opposite side through the external 
carotid to the internal carotid and again into the jugular through 
the fistula (Figs ii and 12) Evidently, the flow into the jugulo- 
carotid fistula could not be stopped, or the aneurism cured, until the 
circulation going on through the external and internal carotids had 
been arrested To accomplish this, these vessels were temporarily 
and individually compressed above their origin at the bifurcation 
with two small, padded Hoepfner clamps (Fig 12) The internal 

420 



TREATMENT OF ARTERIOVENOUS ANEURISMS 


jugular was now ligated on the cephalic side of the arteriovenous 
junction This made it safe to proceed with the next step of the 
operation, which was to open the jugular vein freely over the site 
of the fistula and thus expose the interior of its ampullar swelling 
and close the orifice of communication leading to the artery through 
the venous side A longitudinal incision of about one and a half 
inches was made into the venous pouch through the collapsed walls 
of the vein The orifice of the fistula was now brought to view It 
was elongated, oval shaped, and a little over a half inch in its longest 
diameter Beyond it the lumen of the enlarged carotid could be 
recognized, and by passing a vaselined probe, the orifices of the 
internal and external carotids could be felt arising a short distance 
beyond the edge of the opening The opening itself seemed to 
occupy the centre of a partition or diaphragm, formed by the adher- 
ent walls of the artery and vein There was no interposed space 
or sac between the two The edges of the fistulous orifice were 
smooth and rounded, and just thick enough to give a good firm 
grip to the small curved needle and paraffined silk that was used to 
close it Six continued sutures passed through the edges of the 
opening were quite sufficient to close it hermetically (Fig 12) To 
secure further protection, a second line of continued chromic gut 
suture was made to cover the first line, by plicating the relaxed 
venous walls over it (Fig 13) This reduced the cavity of the 
venous sac to a notable extent, but still left a very considerable 
excess of sac, which was partially trimmed off with scissors suffi- 
ciently to permit the complete obliteration of the cavity by infold- 
ing the edges of the vein and holding them in apposition (“ capi- 
tonnage”) by a continued gut suture In this way what was once a 
large venous ampulla was transformed into a thick padded cord 
which completely obliterated the jugular from the proximal to the 
distal ligatures which had been previously placed on the vein, above 
and below the anastomosis (Fig 14) The clamps were now re- 
moved from the external and internal carotids It was soon deter- 
mined that a reduced circulation had been established through these 
vessels, by way of the bifurcation, and that while the arteriovenous 
communication had been completely closed, a new channel for the 
arterial supply had remained In this way, also, the mam object of 
the operation had been obtained with a sacrifice of the vein, but 
with a greater conservative result on the arterial side than we had 
anticipated This second sitting consumed, in all, about one and a 
half hours and was also carried out without any general ancesthetic, 
except a preliminary hypodeimic of morphia and scopolamin At 
the close, the wound was carefully dressed and drained at the 
lower angle 

All signs of the arteriovenous anastomosis had disappeared 
completely From May 6 to 8 he continued to do well, only com- 
plaining of pain in swallowing On dressing the wound on the 
8th, evidences of suppuration and staphylococcal infection were dis- 
covered in the tract of the drain and several sutures were removed, 
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allowing some seropurulent fluid to escape The infection had 
begun under the flap and a cellulitis was suspected between the lower 
carotid sheath and the pharynx The pulse rose to loo and showed 
more irregularity and mtermittency The mental attitude was per- 
fectly clear and even cheerful , no evidences of cerebral disturbances 
Dysphagia and occasional spells of dyspnoea were the chief troubles 
The wound was dressed twice daily, and the infection seemed to be 
controlled On the night of the nth he became restless and anxious, 
and complained that he could not breathe comfortably and had to be 
propped up on pillows On the morning of the 12th he washed his 
mouth and attended to his toilet as usual, but persisted in sitting up 
At 8 30 A M he complained of sternocardiac pains and distress in the 
precordia and began to struggle for breath The pulse now became 
very irregular and feeble and he expired suddenly before the interne 
of the service could reach him 

Death, therefore, occurred nine days after the first operation 
when the carotid and jugular were occluded, and on the sixth day 
after the second sitting, when the arteriovenous fistula was obliterated 
At autopsy nothing was found in the wound that could account 
for the fatal termination The fistula had been completely sealed 
and all the sutures had held The internal and external carotids 
were pervious and free from clot The brain and thoracic organs 
were preserved for a separate and detailed examination in the labora- 
tory Marked evidences of chronic endarteritis and miliary aneurisms 
were discovered in the cerebral vessels, but the cause of the fatal 
termination was found in the heart The aorta was dilated and 
showed atheromatous plaques The left coronary was obstructed 
by thrombus and the right ventricle was distended with clot which 
extended into the pulmonary artery The heart itself was of large 
size, dilated, showing evidence of myocardial degeneration 

I have dwelt with some detail upon the report of this patient’s case 
because it presents many unusual, if not unique, features 

It IS the first case that I have been able to discover in the literature 
in which the special technic of transvenous endo-aneurismorrhaphy has 
been applied to suppress an arteriovenous fistula of the jugulocarotid 
vessels with technical success The only other instances that I can find, 
in which the transvenous method of endo-aneurismal suture has been applied, 
are reported six years later, and are (i) The operation performed on a 
young soldier by Rene Le Fort, of Lille, on July 20, 1917 (Bull Acad 
de Med , Pans, No 31, August 7, 1917), in which the internal carotid and 
jugular veins were involved The fistulous communication was closed 
by suture, applied through an incision made in the pouch formed by the 
dilated internal jugular The artery remained pervious, and the vein 
was obliterated by plication and mattress sutures (“ capitonnage ”), as 
m my case The wound had been inflicted four months previously, and 
the technic was remarkable for its simplicity and rapid recovery of the patient 
The operation reported by C P Lecene, of Pans (Bull et mem soc de 
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Chir de Par , January 15, 1918, xhv, No i, 27-30), was performed on 
November 15, 1917 The patient, a soldier, aged twenty-five years, was 
wounded in the neck by a fragment of shell which perforated the common 
carotid and jugular, causing an arteriovenous anastomosis The opera- 
tion was performed about one month after the injury In this case and 
in Le Fort’s, the jugular vein was enormously dilated on a level with 
the arterial communication The operator was able to close the slit-like 
opening of the fistula, which was clearly visible inside of the vein, by 
an intravenous suture with fine silk, and, in this way, he did a perfect 
restorative endo-aneurismorrhaphy, which allowed the common carotid to 
remain pervious The vein itself was closed by intravenous sutures 
applied above and below the seat of the anastomosis The result was a 
brilliant success, by which the carotid circulation was restored, though 
the vein was obliterated at the seat of the anastomosis 

This case, as the preceding of Le Fort, is noteworthy in many ways, 
and especially as illustrating the relative facility with which the cure of 
an aneurismal varix was effected in a paiticularly dangerous and diffi- 
cult region It is also a valuable tribute to the efficiency of the method, 
coming, as it does, from an operator who had previously entertained, 
and expressed, a decided prejudice against the endo-aneurismal methods 
of suture, but who, after this experience, loyally and honestly admitted 
that he had erred m his preconceived objections 

Mats V experience qui settle juge en dernier ressort, m'a montte qtie mes 
preventtons contre cette mterventton [Vopet atwn de Matas] ctaient tout a 
fatt tnjttsh flees"’ 

In my patient the continuity of the collateral arterial current to the 
brain through the external and internal carotids by way of the bifurca- 
tion remained undisturbed, and is also one of the unique features of this 
case The proof that this collateral circuit remained active was demon- 
strated after the common carotid and internal jugular had been occluded 
The chief indication for the operation was also unusual, and perhaps 
unique, m the fact that it was undertaken chiefly with the hope that the 
closure of the arteriovenous fistula would relieve the strain on the right heart 
due to the short-circuiting of the carotid stream into the venous system, 
causing a progressive dilatation with dangerous and distressing symptoms 
VII The opportunity to test the full value and end-results of the 
transvenous route in attacking aneurismal varices, which was denied us 
m the preceding case, soon presented itself in a succession of aneurismal 
varices of the lower extremities, which came under treatment in our 
clinics in the interval between 1912 and 1919 The following two cases, 
abstracted from our records, suffice to show some of the peculiarities of 
the technic which has varied according to the conditions found in each 
case, but has always been guided by the same principle 

Traumatic Artertovenous Aneurism (Aneuiismal Varix) Imvolving 
the Femoral Vessels at the Gtotn, of Thtee Yeats’ Standing, tn which 
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the Arteriovenous Communication was Successfully Closed by Trans- 
venous Endo-aneunsmoirhaphy, with Preservatmn of the Lumina of 
Both Vessels — The patient, J H H, aged nineteen years, of West- 
minster, S C , shot himself accidently with a parlor rifle, 22-calibre 
bullet The bullet entered the abdominal wall about one and a half 
inches below Poupart’s ligament and ranged downward, striking 
the femoral vessels at the groin, and losing itself m the depths of 
the left thigh A tumor formed just below the middle of Poupart’s 
ligament where a characteristic thnll and purring noise developed 
on the third day following the injury He came under my observa- 
tion on January ii, 1912, three years after the accident occurred The 
affected limb was larger than the right, and he had large varicosities 
all along the saphenous tract from the thigh to the leg, with typical 
pigmentation of the skin and a rebellious ulcer below the knee which 
had resisted all previous treatment The site of the abnormal 
vascular communication was easily localized at a point just below 
Poupart’s ligament, a little to the inner side of the midline At this 
point, the pulsation, thrill and characteristic murmurs were heard 
with greatest intensity From this point the murmurs and thrill 
were transmitted upward as far as the umbilicus and below as far as 
the knee The details of the operation which followed are well 
shown in the accompanying diagrams and drawings (Figs 15-22) 
Iliac vessels were exposed by an extensive subperitoneal dissection, 
great difficulty being experienced in controlling the external iliac 
vein and its tributaries which had attained enormous proportions 
The iliac vessels were provisionally controlled above and below the 
anastomosis (after Poupart’s ligament had been divided) by elastic 
ligatures and padded clamps The common femoral veins formed 
a large, well-defined sac of egg-like shape at the site of the fistula 
and at its junction with the saphenous After controlling all the 
vessels, the aneurismal phenomena were all stilled and the vessels 
collapsed The sac, which was fully three and a half inches in 
length and two inches in breadth, had developed between the artery 
and the vein, but at the expense of the vein The constriction or 
neck which united the sac with the artery was fully one and one- 
half inches in length The sac was opened longitudinally on the 
venous side, exposing the full length of the large orifice in the 
artery This was closed by a row of continued, vaselined silk sutures 
introduced from the venous side, thus bringing the endothelial sur- 
faces of the orifices in perfect apposition After this, a cuff flap was 
cut off at the expense of the venous wall, thus detaching the artery 
completely from the vein This flap was sutured over the cuff in the 
manner shown in the diagram, leaving the artery thoroughly pro- 
tected against leakage The suture of the vein was easily accom- 
plished, owing to the excess and laxity of the venous sac After 
this all the controlling elastic ligatures and clamps were removed, 
allowing the blood stream to return at once through its normal 
channel All the sutures m the artery and vein held perfectly, in- 
suring the complete success of the operation The operation was 
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long and tedious, as was to be expected in such a chronic case, last- 
ing nearly four hours This was due chiefly to the innumerable and 
enormously dilated veins which had to be secured and ligated in 
the superficial planes before the main vessels could be reached 
(Figs 15 and 18) 

The most notable post-operative feature of the case was the 
extraordinary tachycardia that developed suddenly after the restora- 
tion of the circulation through its normal channels This tachy- 
cardia, during which the pulse ranged from 170 to 190, continued 
until after the patient had recovered from the anaesthesia and lasted 
for three hours after the the patient was returned to his bed At the 
end of this time the pulse suddenly became irregular and dropped in 
three minutes to 1 10, where it continued until it became normal the 
next day Apart from this remarkable incident the patient made an 
excellent recovery and was discharged completely healed and well 
on February 19, 1912 Three years after his return home his phy- 
sician wrote me that the boy had been in perfect health and that he 
had grown to be a big and robust man 

In this case, as in all others of long standing, the baneful effects of 
the short-circuiting of the large arterial channels, especially at the root of 
the limbs into the venous circulation, were particularly noticeable, and 
proved that the sudden readjustment of the circulation by the closure of 
the abnormal arteriovenous communication is not without its dangers 

Arteuovenous Aneuusm of the Femoral Vessels at the Apex of 
Scarpa’s Triangle m a Boy of Fifteen Years in which the Orifice of 
Commwiicatian was Closed by a Transarterial Suture A Pulsating 
Ho’matoma Caused by the Simultaneous Transfixion of the Artery atnd 
Puncture of the Vein by Stab (Fig 23) — ^This boy, Julius B, was 
brought from Sterling City, Texas, September 3, 1916, twenty-four 
days after he had accidentally wounded himself in the right thigh 
with a long-bladed pocket knife while splitting a piece of wood 
The knife had entered the upper thigh about five inches below Pou- 
part’s ligament The boy was still suffering from the effects of 
severe hemorrhage A linear scar indicated the point of entrance 
of the knife and about this was a spherical swelling which pulsated, 
purred and thrilled in the characteristic fashion of arteriovenous in- 
juries The pedal pulses were feeble, but on testing the collateral 
circulation by our methods, it was shown that an ample supply of 
blood was going to the periphery by the collaterals outside of th^ 
main channels, and that an obliterative operation could be performed 
with safety if it became necessary Prophylactic haemostasis was 
secured by the Esmarch bandage and the constrictor was held high 
up near the groin with a Wyeth pm With the scar as the centre of 
the incision, a sac was opened above the sartonus which led to 
another cavity under this muscle This cavity was already partially 
lined with a thin veil of organized exudates vrhich hid the vessels 
completely A slit-like opening about inch in length was now 
discovered in the floor of this space running parallel with the long 
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axis of the femoral vessels, which were lying superimposed one on 
the other under the thin lining of the sac An exploration of this 
opening demonstrated that it led to the artery and not the vem, 
as we had at first supposed, and that this vessel had been transfixed 
and the vein punctured 

The flatness an d^ breadth, as well as thinness of the collapsed artery, 
with the narrow slit-like wound lying in its centre, permitted us to 
suture and obliterate the arteriovenous opening simultaneously with 
the external wound in the artery The technic adopted is shown m 
the accompanying Fig 23 On removal of the constrictor, the blood 
rushed into the artery which pulsated, blood circulating on each side 
of the suture line and beyond, into the artery, distal to the central 
line of suture All the aneurismal signs ceased completely and the 
circulation of the foot was perfect, the pedal pulses remaining as 
they had been before the operation Healing took place per prtmam, 
and, after a short period of rest, hydrotherapy, and massage, the 
patient w-as discharged healed and well on the twentieth day after 
the operation I have since heard from the patient, and up to the 
present time he is in perfect health 

This operation is unusual and perhaps unique in the fact that an 
arteriovenous fistula was obliterated through an abnormally thin 
arterial ^vall, thus constituting a trans-arteno-phleborrhaphy rather 
than the usual procedure of endo-phlebo-arteriorrhaphy 

IX Our records show that four additional cases of arteriovenous 
aneurisms involving the femoral vessels have been operated upon in our 
clinics since going through the preceding experiences which exhibit in- 
dividual features and peculiarities of special interest to the surgical tech- 
nician which deserve detailed consideration in a separate publication 
They all have the one feature in common, in that they were long stand- 
ing aneurismal varices presenting all the difficulties and complications 
peculiar to the chronic stages of this class of lesions , each one offering a 
serious problem to tax the judgment, skill and resourcefulness of the 
most experienced operator All of these, however, were happily solved 
by the mtrasaccular methods herein described with such modifications 
as were suggested by the conditions met in the course of the operation 
Finally, the experience gathered from these cases has convinced me that 
the possibilities of cure by this method are as great in arteriovenous 
aneurisms as in purely arterial 

X Since writing these observations and in reviewing the history of 
the war, I am gratified to note that the aneurismal method of treating 
arteriovenous aneurisms by the mtrasaccular suture of the communica- 
tion orifice by the transvenous route, as described in this paper (“ Matas- 
Bickham method ”) has been received with favor by Sir George Makins 
in his excellent monograph on “ The Gunshot Wounds of the Blood- 
vessels” (London and New York, 1919) In referring to the treatment 
of aneurismal varix, he says “ The indications for operation for this 
condition are less precise than in the case of the varicose aneurisms 
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There is no doubt that many aneurismal varices, especially in the upper 
extremity, do not call for operation, and may be left untouched without 
risk to the patient Either pain, increasing local distention of the vein, 
or signs of increasing and troublesome obstruction to the peripheral 
venous circulation, may render operation advisable or necessary 

“ The vessels may then be ligated above and below the level of com- 
munication and the varix excised A far preferable method js to close the 
commumcahng opening by suture, as has already been described under the 
heading of arteriovenous aneurism If a direct opening exists between 
the artery and vein, the latter should be opened freely , the communica- 
tion IS then exposed and may often be stitched up without any further 
preparation If the sac be situated between the vessels, it should be 
opened first, and the communication can be stitched from this point ” 

Continuing on page 86, he again states “ In pure aneurismal varices the 
almost invariable route to the anastomotic opening should be through 
the vein, if this procedure be adopted the closure of the opening into 
the artery is easy and that of the incision into the vein simple in the 
extreme,” etc 

Here, then, we have a full acceptance of the intrasaccular suture 
applied by the transvenous route which Bickham first described in 1904, 
as an application of the method of endo-aneunsmorrhaphy to arteriovenous 
aneurisms which I had described in 1903 While it is gratifying that so 
experienced and eminent a surgeon as Sir George Makins should have 
so clearly signified his approval of this method, it is surprising that one 
so well informed in the literature of vascular surgery nowhere suggests 
or even hints in his book that this method had been devised, described, 
and applied in America ten years before the declaration of the war In 
this he differs from his French colleagues, Lecene, Forgue, and others, 
who fully recognize the antebellum as well as the American origin of 
the method 
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STUDY OP ARTERIOVENOUS FISTULA WITH AN ANALYSIS OF 

447 CASES 

By CuKTiE L Callander, M D 

OF BaI/TIMOHE, Md 

The original paper, of which this article is a part, was published in 
volume XIX of the Johns Hopkins Hospital Reports, and was written at 
the suggestion of Prof William S Halsted, who generously placed at my 
disposal all the material collected by him in the course of his study of 
arteriovenous fistula 

The earlier, more complete publication dealt specifically with each of 
the cases in the literature and recorded them in the form of a detailed 
and analytic chart and included, in addition, a complete bibliography for 
all instances mentioned in the text and charts 

Doctor Halsted’s particular interest in this subject arose from his 
effort to determine the cause of the proximal dilatation of the artery, 
which has been observed in a number of these cases, and which he be- 
lieves occurs invariably 

In his writings he has expressed the view that the dilatation of the 
artery which is (i) distal to the partially occluding band, (2) beyond the 
site of coarctation in cases of congenital stricture of the aortic isthmus, 
and (3) distal to the constriction of the subclavian artery by a cervical 
rib will be found to have the same cause as the dilatation of the artery 
central to an arteriovenous aneurism The subject is discussed in his 
^papers published in the Journal of Experimental MedtcineJ the Proceed- 
ings of the National Academy of Sciences,^ and m Surgery, Gynecology, 
and Obstetrics ® 

Doctor Halsted’s interest in the study was further stimulated by the 
conviction that an arteriovenous fistula may be responsible for the en- 
largement of the heart, which he has repeatedly observed as a comphca- 

’ Halsted, W S An expenmental study of circumscribed dilation of an artery 
immediately distal to a parbally occluding band, and its bearing on the dilation of the 
subclavian artery observed in certain cases of cervical rib 

Reid, Mont R Partial occlusion of the aorta with the metallic band Observations 
on blood-pressures and changes in the arterial walls Jour Experimental Medicine, 
1916, XXIV, p 271 

“ Dilation of the great arteries distal to partially occluding bands Proc of the 
Nat Academy 'of Sciences, 1918, iv, p 204 

"Cylindrical dilatation of the common carotid artery following partial occlu- 
sion of the innominate and ligation of the subclavian Surgery, Gyneecology, and 
Obstetrics, 1918, xxvii, p 547 
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tion m these cases, and which Dr Mont Reid, at his suggestion, has 
attempted (and with success) to prove 

This study is earned to the year 1914, but, in addition, reviews all 
the cases recorded among the surgical histones of The Johns Hopkins 
Hospital, as well as a number of selected instances appearing in the sur- 
gical literature of the recent war 


I HISTORY OF ARTERIOVENOUS ANEURISM 

To William Hunter undoubtedly belongs the credit of first describing 
accurately not only the clinical features, but also the disturbed mechan- 
ism of the vascular physiology of arteriovenous fistula This he did in 
1757, and this analysis was followed in 1762 by the detailed publication 
of the two cases which formed the basis for his description and conclusions 

An excerpt from the account of his first case reads 

About fourteen years ago a lady was bled in the basilic vein of the arm by a 
surgeon who was unfortunate enough to wound the artery through the sides of 
the vein He was instantly sensible of the misfortune by the violence of the stream 
that gushed from the vein At the time of the accident, and for a great while after- 
wards, every method that could be suggested was taken for preventing or curing 
an aneurism by compression 

The veins in the bending of the arm, and especially the basilic, the vein that 
had been opened, were prodigiously enlarged at that place and came gradually 
to their natural size about two inches above and as much below the elbow When 
emptied by pressure they filled again almost immediately, and this happened 
even when a ligature was applied tight about the forearm immediately below the 
affected part Both when the ligature was made tight and when it was removed 
they shrunk and remained of a small size while the finger was kept tight upon the 
artery at the point where the vein had been opened in bleeding There was a 
general swelling and fulness at the affected part and in the course of the artery, 
which seemed to be larger and to beat stronger than what is natural all the way 
down the arm There was likewise a pulsation in the dilated veins corresponding 
to the pulse in the artery, and there was a hissing sound and a tremulous jarring 
motion m the veins, which was very remarkable at the part which had been 
punctured, and became insensible at some distance both upwards and downwards 

Though such a case has never before entered my thought, I was so well con- 
vinced by the symptoms of its arising from a communication between the artery 
and the vein that I gave an opinion to that purpose, and, therefore, advised her 
to do nothing while there should be no considerable alteration 

The following extract concerns Hunter’s second case 

A male who was bled in the arm about five years previous to the examination 

The trunk of the brachial artery is considerably enlarged all the way down 
the arm, and its pulsation so strong that it is apparent to the sight A little above 
the bend of the arm the artery makes a remarkable serpentine turn, which raised 
up the skin, and by the force of the pulsation looks as if it was a beginning 
aneurism But notwithstanding the size and force of pulsation of the brachial 
artery be much more considerable than in the other arm, the artery at the wrist 
IS much smaller and its pulsation much weaker Whence it is evident the disorder 
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has brought on a great disproportion m size between the dilated trunk and the 
shrunk branches of the artery in the diseased arm 

At that place where the puncture was made, a bag rises up, projecting as 
much as if it were a large nutmeg under the skin This bag is filled entirely with 
fluid blood, disappears under pressure, and has a strong pulsation Its deepest 
part IS manifestly united with the artery Over the inside and the most prominent 
part of this bag the basilic vein runs, and is so firmly united to it and blended with 
it by communication that it is difficult to determine whether the bag be a sinuous 
dilation of the part of the vein or if it be an adventitious cavity between the artery 
and vein formed in the cellular membrane, though I am more inclined to believe 
the last Its communication, however, both with the artery and vein, is undoubted, 
as will appear by what follows 

The basilic vein is very much enlarged, and its extension is very apparent and 
makes a considerable external swelling But when the arm is held up so as to 
give the returning blood the advantage of running downwards, the vein subsides 
and no swelling whatever appears, except just at the punctured place, where the 
bag continues nearly as much dilated as when the arm hangs down 

There is a remarkable tremulous motion (as well as considerable pulsation), 
both m the bag and in the dilated vein, as if the blood was squirted into it through 
a small hole It is like what is produced in the mouth by continuing the sound of 
the letter “ R ” m a whisper It is the strongest at the very place where the vein 
was punctured, and becomes gradually less perceptible from that part upwards 
It is even very apparent to the sight It is entirely stopped by pressing the trunk 
of the artery anywhere above, or by pressing the bag or the vein at the punctured 
part, and there the very point of the finger is of sufficient breadth for the purpose 
These compressions instantly stop the tremulous motion, and it instantly returns 
again when they cease It is the same when the arm hangs down and when held 
up, and when loose and girded by a ligature below the punctured part 

This motion is not only felt and seen distinctly, but heard if the ear be held 
near the part, and if the ear touches the skin the sound is much more loud and 
distinct It is a hissing noise, as if there was a blast of air through a small hole 
and interrupted, answering precisely and constantly to the stroke of the heart or 
the diastole of the artery It stops immediately when the trunk of the artery is 
compressed and returns instantly when the artery is free The patient is so 
sensible of the noise that he often finds that it. keeps him from falling to sleep when 
the arm happens to be near his head, and then commonly puts it down by his side 
in bed that he may go to rest 

If one looks with attention while the compression is taken from the artery, 
you can trace the blood rushing first down the artery, then across the bag, and 
last of all, flying upwards m the vein 

Guattim, an Italian, who m 1785 published an accurate description of 
this type of aneurism, was by Scarpa given joint credit with Hunter for 
the discovery Eighteen years, however, had elapsed between Hunter’s 
report and that of Guattini Moreover, in that interval Cleghorn, White 
and Armiger had each published detailed descriptions of arteriovenous 
aneurisms of the brachial vessels 

To Sennert, too, different authors have unfairly attributed the credit 
of this discovery, but he, as did other foregoing observers, misconstrued 
undoubted cases of arteriovenous fistula as cases of simple arterial aneurism 
It IS interesting to note that this discovery did not take place until the 
middle of the eighteenth century, after the lancet mode of venesection 
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had been m vogue for years Since it had been practiced in many in- 
stances by men little versed in the arts of anatomy and surgery, it fol- 
lows fairly logically that simultaneous wounds of the artery and vein 
were fairly common long before the discovery was made If the phe- 
nomena consequent upon the union of artery and vein were present, they 
were mistaken for evidences of arterial aneurism 

New observations followed at an early date, but Delacombe, in 
France, published the first case of arteriovenous aneurism in which the 
clinical findings were confirmed by the lesions found at autopsy 

The later theses of Morvan, Goupil, Henry, and others, together with 
a monograph by Delbet and a paper by Bramann, have done much to clear 
up the various phases of the clinical and pathological pictures 

II CLASSIFICATION 

Definition of Arteriovenous Aneurism — By arteriovenous aneurism is 
meant any pathological union between an arterial and a venous channel, 
whether that communication exists between a systemic artery and vein, 
between an artery and a venous sinus, or between the aorta and the right 
ventricle, the right auricle, or the pulmonary artery These communica- 
tions fall naturally into different varieties according to certain definite 
changes in form and structure obtaining in the various parts of 
this complex 

Aneurtsmal Vartx — The simplest form of such communication is that 
in which no saccular dilatation, true or false, springs from the artery, 
vein, or channel of communication (Fig i) This variety was called by 
Broca phlehaitene simple, but in the general, more confusing nomenclature, 
bears Cleghorn’s designation aneurismal variv Here the wounds of the 
artery and vein are approximated and become agglutinated with a single 
orifice of communication In addition, there is a gradual dilation of the 
vein This tumor is aneuusmal, having communication with the arterial 
circulation, and because of its venous dilatation is designated as vaiix 
The anatomic factors governing the formation of this type of aneurism 
are The proximity of the involved vessels, the space afforded them in 
the vascular cleft, and the amount of support given them by the sur- 
rounding tissue (Makins) 

Varicose Anew ism by Dilatation — When the vein increases in size and 
bellies out into a circumscribed swelling, and when that dilatation in- 
volves only the walls of the expanded vein, the resulting aneurism was 
called by Broca varicose aneurism by dilatation It seems arbitrary, how- 
ever, to distinguish between this type and that which constitutes aneur- 
ismal varix, for one may readily pass from the one into the other by the 
most insensible gradations > 

Encysted Varicose Anew ism — In another group of cases, the details 
of the injury are such that either artery or vein, or both artery and vein, 
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are transpierced, affording channels for arterial or venous extravasa- 
tions into the tissues Although the edges of the arterial and venous 
wounds destined to form the fistulous communication may early become 
approximated, the other vascular wound or wounds may remain patulous 
In this instance a false aneurismal cyst or cysts, with, walls formed from 
perivascular tissue and laminated clot, will occur at the unhealed sites of 
injury, and it is the connection of these false circumscribed sacs which 
furnishes the basis for subdivisions of this variety When the cyst of 
new formation surmounts the vein, the encysted varicose aneurism is 
designated as veoioiis (Fig 3) , but when this sac rests singly on the artery, 
the aneurism is known as arterial encysted varicose aneurism (Fig 2) When 
false aneurismal cysts are noted upon both the artery and the vein, the 
resulting rare aneurism is termed double aiterial and venous encysted 
varicose aneurism (Figs 4 and 5) 

Intermediate Encysted Varicose Aneuusin — In a certain group of cases 
where a profuse extravasation of blood has occurred at the point of 
injury, so situated as to separate the artery and vein and to prevent their 
adhesion and union, and forming a false aneurismal sac which serves as 
a channel of communication, the tumor is known as an intermediate en- 
cysted vancose aneurism (Figs 6 and 7) 

Were the above condition to appear combined with superimposed 
false sac on either the artery or the vein, the complex is known as double 
arterial or venous and intermediate encysted varicose aneurism (Fig 8) 

To Cruveilhier, m 1853, we are indebted for the essential features of the 
above classification 

Arteriovenous Aneunsm — very rare type of aneunsm in which an 
artery has a fistulous communication with two veins may be designated 
as an arteiiobivenous aneurism Such anatomic relations existed in Park’s 
brachial and Mignon’s axillarj'^ fistula (Fig 9) 

Chauveau reported an arteriovenous aneurism of a most curious 
variety, occurring on the jaw of a horse embracing the muscular maxil- 
lary artery and vein From this thin and dilated artery, there arose five 
or SIX large flexuous branches, ampulliform at their origins, making large 
mutually anastomosing ramifications on the walls of the venous sac 
Definite communication existed between these arterial anastomoses and 
the dilated vasa vasorum in the wall of the varicose vein, and these again 
communicated directly with the mam channel of the vein This complex 
Chauveau describes as an ai teriovenous aneurism by dilatation of the vasa _ 
vasorum of a varicose vein (Fig 10) 

III ETIOLOGY 

The predominating cause of arteriovenous aneurism is some form of 
traumatism The detailed table of causes given below will show that in 
a total of 447 cases 383, or 85 7 per cent , resulted from injury 
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Fig I — A.neurisinal Vurix of the femoral artery and vein Horsley Fig 2 — Arterial encysted vancose aneuiism of the femoral vessels 
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Tig 3 — Venous encysted varicose aneurism ot the femoral vessels Garre Deutsche Ztschr 

f Chir 1906 Ivwii 287 



Fig 4 — Double arterial and venous 
encvsted varicose aneurism of the 
femoral vessels Eisenbrey J Am 
Med Assn 1913 Isi 2155 



Fig S — Double arterial and venous 
encysted varicose aneurism of the 
femoral vessels Gallerand Arch 
de mCd nav 1882 xxxviii 146 



Fig 6 — Intermediate enc> steel \ancose aneu Fig 7 — Intermediate enc> sted varicose aneurism of the Fig 8 — Double venous and intermediate enejsted vari- 
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Fig’ IX — Extirpation of aneurism in aneurismal varix of the femoral vessels Thiel 

Centr f Chir , 1859 wvi, 1226 



Fig 12 — Ligation of the communication in aneunsmal varix of the popliteal vessels 
Cranuell Rev de Chir , 1906 xxxiv, 824 




Fig 14 — Lateral reinforced suture of the artery 
resection and end to end suture of the vein in popliteal 
vani Da Costa Ann Surg 1913 iv S93 



ARTERIOVENOUS FISTULA 


Projectiles 189 

Bullet . 166 

Bomb 2 

Shrapnel 5 

Shell 9 

Piece of metal 6 

Grenade i 

Knife wounds 161 

Venesection 38 

Cuts and stabs 123 

Contusions 28 

Fractures 5 

Secondary aneurism 20 

Doubtful origin 7 

Congenital 3 

Unknown 34 

Total 447 


Of the mam traumatic factors, wounds from projectiles and knives 
played about an equal role, 189 cases resulting from the former and 161 
cases from the latter 

Bullet Wounds — The bullet was the causative factor m 166 instances, 
and Its more extended use m modern warfare has made arteriovenous 
aneurism as familiar now as it formerly was from promiscuous venesection 
In the earlier wars the occurrence of arteriovenous aneurism from bullet 
wounds was rare, for among 400 vascular injuries in the service of Demme 
in the North Italian Military Hospital m 1859 not a single case of arterio- 
venous aneurism was reported , nor were any noted in the Crimean W ar 
Only 8 cases were reported from the Franco-Prussian War in 1870-1871 
In this regard Kuttner remarked that aneurisms were usually associated 
with injuries of large arteries, and their occurrence was infrequent in 
those wars because of the larger wounds and the frequent hemorrhages 
In modern warfare, however, conditions are exactly the opposite and 
aneurisms constitute a very interesting class of war wounds 

According to von Bergmann, arteriovenous aneurism results from 
the clean, narrow puncture so liable to occur with the rapidly formed, 
penetrating wounds caused by the small calibre bullet The conditions 
associated with the formation of traumatic arterial aneurisms are iden- 
tically those required for the production of the artenovenous variety, 
namely a small orifice of entrance and exit for the bullet, a narrow but 
long curved channel usually crossing the course of the vessels m an 
oblique direction, a small perforation in the artery, followed by rapid 
closure of the wound and primary’- union of the bullet’s track 

Such conditions prevailed during the more recent and the late wars 
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In the official report from the surgical cases noted m the South African 
War, 1899-1902, Surgeon General Stevenson, of England, reported 63 cases 
of traumatic aneurism, of which 33, or almost 50 per cent , were of the 
arteriovenous variety Saigo, writing on traumatic aneurisms in the 
Russian-Japanese War, found approximately the same proportion 

A variety of bomb, shrapnel, and grenade wounds account for 23 addi- 
tional cases It IS interesting to note the increasing frequency of arterio- 
venous aneurisms caused by explosives since Bremann, m 1886, gave his 
excellent analysis of 159 cases in which only 29, or 18 2 per cent , resulted 
from this general source In our series of 447 cases, 189 were caused by 
injury from projectiles, making a total of 42 2 per cent The incidence of 
artenovenous aneurism in the later decades is noticeably greater 

Cut and Stab Wounds — Cut and stab wounds, including injuries by 
lancet, knife, stake, chisel, bayonet, and spike, are responsible for 161 
aneurisms, or 36 per cent 

Arteriovenous aneurism resulting from venesection has in recent 
years become of comparatively rare occurrence, for indiscriminate and 
inefficient bleeding has ceased to be a practice of modern medicine, and 
the unintended consequences of the measures have therefore ceased to 
be frequent Among Bramann's collection of 159 cases 56, or 35 2 per 
cent , resulted from venesection In Delbet’s series of 250 aneurisms, 92 
cases, or 36 8 per cent , resulted from this source In 447 cases in this senes 
only 38, or 8 5 per cent , followed venesection 

Contusion — The nine cases falling under the heading of contusion are 
made up indiscriminately of injuries no more specific than blow, fall, 
trauma, injury, and wound, and include an aneurism reported by Rob- 
inson m an amputation stump of the knee 

According to Matas, the aneurismal varices occurring m amputation 
stumps are usually associated with massive ligatures of both vessels 
followed by infection 

Fracture — Fracture was the traumatizing agent in the injury of the 
vessels m the following five cases Cushing’s aneurism of the internal 
carotid artery and the internal jugular vein from a fracture of the skull. 
Gross and Sencert’s fistula of the anterior tibial vessels from a fracture 
of the leg, Reboul’s subclavian aneurism from a fracture of the clavicle, 
Findlay’s femoral aneurism from a fracture of the femur, and Born- 
haupt’s aneurism of the brachial vessels from a fracture of the humerus 
Secondary Aneurism — ^There is a group of twenty secondary arteno- 
venous aneurisms which followed the erosion into neighboring venous 
channels of preexisting arterial aneurisms of the ascending and the 
abdominal aorta 

Congenital — In three cases the fistulas were present from birth Sir 
Prescott Hewett reports an arteriovenous aneurism of the common iliac 
vessels m a hydrocephalic in whom the right thigh at birth was larger 
than the left, and the superficial veins of which were engorged In 
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Busche’b temporal fistula a pulsating tumor the size of an egg had 
existed since birth In Halsted’s aneurism about the external carotid 
artery a buzzing and throbbing in the right side of the neck was noticed 
when the patient was three days old 

IV PATHOLOGY AND PATHOLOGICAL PHYSIOLOGY 

Venous Dilatation — ^An ever-mcreasing dilatation of the vein about 
the fistulous communication is one of the most constant features of 
arteriovenous aneurism This dilatation may be more or less uniform 
and may extend over a considerable portion of the whole vein, or may 
be at its maximum at the point of communication The fundamental 
cause of these venous changes is the increased pressure in the veins pro- 
duced by the passage in them of arterial blood 

Normally, the pressure of the blood in the veins is slight, and the 
venous blood in them is carried by the vis a tergo communicated through 
the capillaries, aided by such other influences as the pressure of the con- 
tracting muscles, the changing position of the limbs, and the suction 
exerted by the thorax during the inspiration The numerous valves 
placed along their course preserve each advance as it is made, and pro- 
tect the underlying vessels from the extension to them of any accidental 
increase in the trunk above 

When arterial blood passes directly from an artery into its corre- 
sponding vein. It does so under a pressure which far exceeds the normal 
blood-pressure in that vein, and, since it cannot escape toward the heart 
without lifting and rapidly pushing before it the venous column on the 
proximal side, the increased pressure must be exerted on the lateral wall 
of the vein Under such increased pressure the wall of the vein yields 
and its lumen enlarges So long as the calibre of the vein increases and 
the vein valves distal to the communication remain sufficient, this added 
arterial pressure is not transmitted directly into the column of blood m 
the peripheral vein, but merely obstructs its central passage to the heart 
by imposing an obstacle against it When, however, the valves yield 
under pressure, or become insufficient from the enlargement of the vein, 
and the arterial pressure is transmitted against those segments thus 
deprived of protection, the same changes in turn occur m them and a 
consequent dilatation of the vein ensues 

Pressure conditions peculiar to the internal jugular vein and other 
large veins of the neck account for a marked abnormality in that region 
Stimson was the first to note that in the internal jugular vein the blood, 
instead of being pushed by the vis a tei go, is being pulled or drawn along 
by the vis a front e, the strong suction of the chest at each inspiration, and 
the feebler one of the elastic return of the lung upon itself during inspira- 
tion Instead of being distended, the wall of the vein is habitually 
flaccid, and the pressure in it is low or even negative In addition, its 
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lumen is very large and it communicates within a very short distance 
with other trunks whose lumina are as large as its own, in which also 
the pressure is negative and into which, therefore, any excess of blood 
will readily escape In other words, if there is an aneunsmal dilatation 
or sac It IS not large and has no tendency to grow larger The average 
internal pressure is low because the incoming blood is no longer con- 
fined, but escapes into the vein as readily as it enters from the artery, 
and IS thus prevented from exerting a distending influence on the wall of 
the dilatation or sac The change, once established, has no tendency to 
increase Stimson’s postulate finds ample verification and corroboration 
in the study of the aneurisms of the common carotid artery and the in- 
ternal jugular vein occurring in this series 

When, on the other hand, the external jugular vein is involved, and 
where conditions more nearly resemble those found in the other parts of 
the body, and where the venous escape to the heart is less free, there is a 
resulting dilatation of the vein 

The extent and location of the dilatation of the vein are dependent 
upon several well-recognized factors First, the size of the communica- 
tion determines the amount of arterial blood diverted through the fistula 
exerting pressure on the vein, second, the resistance afforded by the 
varying denseness of the perivascular tissue, third, the duration of the 
fistula , fourth, the degree of patency of the central segment of the vein , 
and fifth, the influence of gravity 

Venous Hypertrophy — Although occasional large sacculations may be 
met with, as a rule, the veins support their increased vascular tension to 
an unexpected degree, owing to the acquired hypertrophy of the muscu- 
lar coat This ability of the vein to hypertrophy and to assume the work 
of an artery is shown in no more conclusive manner than by the admir- 
able experiments of Alexis Carrel, who has demonstrated the feasibility 
of transplanting a segment of vein into an arterial defect several centi- 
metres long by means of a double end-to-end suture “Aided by the 
support of the surrounding tissues and by its own hypertrophy, the inter- 
posed segment of the vein, after a temporary slight ballooning, soon 
effectively plays the part of the thick-walled artery for which it has been 
substituted ” The changed appearance of the vein, due to the hyper- 
trophy of its muscular coat, has been termed arteriahsaHon 

There has been considerable controversy over the reason for these 
changes, Breschet alone contending against an explanation on purely 
mechanical grounds, and considering them the result of chemical changes 
in their walls wrought by the influx of arterial blood 

Pathological Changes in Vein Valves — ^The vein valves, since they play 
a most important mechanical role in protecting the distal venous column 
from abuse, show important changes As the lumen of the vein increases 
and the head pressure from the artery continues, the burden of the valve 
becomes increasingly heavy, until pair by pair they become insufficient 
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In Socin’s femoral fistula of nineteen days’ duration, the first set of valves 
distal to the communication were almost destroyed, whereas the set 
next below were intact, while with fistulse acting over a longer duration 
the valves at a greater peripheral distance fail to function In Bramann’s 
axillary aneurism of one and one-half years’ duration, the valves, as far 
distally as the opening of the median basilic vein, were insufficient, and 
an examination of one of them located at some distance from the fistula 
showed one segment much shrunken, forming a ndge in the lumen of the 
vessel, with the other torn and lying adhesed to the side of the vein 

Rokitansky pointed out that valvular hypertrophy took place below 
that point in the distal segment of the vein where a moderately increased 
but continuous arterial pressure was maintained This feature is illustrated 
in Rokitansky’s own axillary aneurism and Robert’s femoral aneurism 
According to Matas, the resistance of the valves favors the dilatation 
of the vein in segments, forming tumors which vary from the size of a 
pea to that of a large egg, or even to a fcetal head 

Changes m the Internal Saphenous Vein — It is important here to make 
certain observations relative to anatomic characteristics peculiar to the 
internal saphenous vein, such as the extraordinarily strong valves at its 
mouth, and an absence of anastomosis with the deeper veins J Gay 
and W Braune have demonstiated that but one small anastomosis exists 
between this long saphenous and the deep veins of the thigh Because 
of these findings, there are here remaikably few instances of the patho- 
logical changes found elsewhere In three cases of femoral aneurisms 
only — those of Pemberton, Gallerand, and Davies-Colley — did dilatation 
and hypertrophy occur 

Bone and Calcium Deposits about the Fistula — At various stages in 
aneurism formation, unusual bone and calcium deposits have been noted 
on the walls of the sac in the immediate vicinity of the fistula Zoege von 
Manteuffel reported an ossified varicose aneurism of the femoral vessels 
of only four weeks’ duration, which communicated directly with the 
marrow cavity of the femur Gallerand’s femoral aneurism was found to 
be hard and cornified throughout, and intimately attached to the femur , 
it contained numerous phleboliths which the author asserted were mere 
fibrinous clots which had undergone calcium metamorphosis The sac 
wall of Trelat’s popliteal aneurism was semi-flexible, thick, and resistant, 
and as difficult to cut as a piece of leather, while its internal surface was 
studded with calcified and atheromatous plaques In Beaumont’s aneur- 
ism of the femoral vessels a small deposit of calcareous material was 
noted in the laminated fibrin suspended in the sac Intramural calcium 
deposits were seen in the femoral aneurisms of Perry, von Wahl, 
and Eisenbrey 

Organized laminated clot within the aneurism, though rarely seen, has 
been reported in the cases of Beaumont and Eisenbrey 

Proximal Dilatation of the Aiteiy — Hunter, in 1762, recognized the 
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dilatation of the artery proximal to the fistula in his two cases and attributed 
It to the lessened work which the artery was called upon to perform 

According to Hodgson, “ The enlargement of the artery above the 
tumor appears to be the effect of that property by which the size of 
arteries becomes adapted to that of the parts which they supply The 
stream of blood, which at each pulsation of the heart passes through the 
wound into the vein, is so much taken from the supply intended for the 
nourishment of the limb To compensate for the stream which passes 
through the wound in its coat, the mam artery enlarges in the same 
manner as an artery becomes dilatated to supply a praeternatural growth ” 
Broca concluded that the lessened arterial pressure, which resulted 
from the deviation of blood through the fistula, called to the part a larger 
quantity of arterial blood, and he subscribed to the physiological teach- 
ing that the calibre of the vessel, other things being equal, places itself 
in harmony with the amount of blood which traverses it 

According to Bourges, the proximal artery loses its tone and resist- 
ance as a result of vasomotor change, while the thinning of its walls is a 
result of malnutrition due to some inherent change in the blood caused 
by the diminished pressure, on the basis that functional inertia may 
result in nutritive alterations 

The dilatation and thinning of the artery, according to Delbet, are 
to be explained on the basis of disuse atrophy, since the artery in the 
presence of the fistula needs no longer to contract against the customary 
arterial pressure 

Breschet explains the phenomena on the assumption that venous 
blood traverses the fistula and enters the artery during_the period of 
cardiac diastole Without placing any reliance on this hypothesis, it is 
well to note Franz’s experimentally produced fistulse on dogs in which he 
ascertained that occasionally the venous pressure about the fistula may 
exceed that of the arterial 

It has been stated by some that the central dilatation of the artery 
varies directly in size with the duration of the fistula In Gripat's 
brachial aneurism, with a duration of forty-two years, the subclavian 
artery had attained the volume of the abdominal aorta , there are, how- 
ever, numerous instances of long duration in which the artery is little 
or not at all enlarged 

Delbet attaches some importance to the age of the patient, noting that 
in the cases of Adelman, Selenkow, Perry, Rokitansky, and Broca, the 
patients were more than forty years old 

What has been said concerning this fairly constant phenomenon, the 
proximal dilatation of the artery, perhaps justifies the collection of de- 
tailed descriptions of this feature, listed according to author and location 
In the 447 cases in this series this characteristic was noted in 57 instances, 
giving a percentage total of 12 7 
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TABLE OF PROXIMAL DILATIONS 


Author and Case No 

Location of fistula 

Duration of fistula and dcsciiption of proximal 
dilation 

Rokitansky (85) 

Axillaiy 

Duration of fistula, 33 years 

Proximal dilation of axillary arterji^ 

Osier (100) 

Axillary 

Duration of fistula, 30 years 

Proximal dilation of axillary arterj' in region 
between the thoraco acromial and internal 
mammary artenes 

Hunter (140) 

Brachial 

i 

Duration of fistula, 5 3’'ears 

Marked proximal dilation of brachial artery 
with visible pulsation Above bend of 
arm the artery makes remarkable serpen- 
tine turn which raises up the skin and 
resembles a beginning aneurism Artery 
at wnst much smaller than that on oppo- 
site side 

Cleghom (141) 

1 

1 

Brachial 

Duration of fistula, a few weeks 

Humeral artery seems considerably enlarged, 
and pulsation is visible from axilla to 
elbow 

White (142) . 

Brachial 

Duration of fistula, 10 years 

Brachial artery much enlarged proximallj' 

Adelmann (147) 

Brachial 

Proximal dilation of brachial artery 

Roux Obs I (156) 

1 

1 

Brachial 

Duration of fistula, 6 years 

Brachial artery above elbow attained con- 
siderable size, and its walls greatly thmned 
Over whole artery in upper arm to axilla, 
the artery was almost size of middle finger, 
with almost aneurismal dilation Size of 
artenes not sensibly larger than normal 

Roux Obs 2 (157) . 

Brachial 

Duration of fistula, 18 months 

Proximal dilation of brachial artery 

Broca (167) 

Brachial 

Duration of fistula, 16 years 

During last few years artery dilated to 
extraordinary degree New aneunsm, 
distinct from that on elbow', developed on 
brachial artery on middle of arm Axillary 
and brachial arteries so dilated could not 
be compressed Dilation of artenal system 
reached to mnominate artery, because 
nght common carotid artery was much 
more voluminous than left Axillary artery 
larger than aorta and walls veiy much 
thinned An artenal fusiform aneunsm 
size of hen’s egg was at point of ampu- 
tation 

Gnpat (178) 

Brachial 

1 Duration of fistula, 45 years 

Strong pulsations of subclavian arlerj', 
which appears size of normal aorta Col- 
lapsed brachial artery measures 13 mm 
above sac, where it is very atheromatous, 
and 8 mm below, where it is flexible 

Warren (205) 

Hand 

Artenes size of the carotids and so dilated 
as to form what might be called sinuses 

Seger (225) 

Femoral 

i Proximal dilation of femoral arterj' 

Perry (226) 

Femoral 

Duration of fistula, 4 years 

External iliac artenes, especially the left, 
w'ere extremely tortuous, being reflected 
upon themselves m a singular manner, 
dunng their course towards their crural 
arch, a condition which had, no doubt, 
given nse to impression of artery being 
very dilated, since it convej'ed to hand 
simultaneously the combined pulsations of 
the folded portions Coats of femoral 
artery were no thicker than those of a 
vem, the attenuation havmg taken place 
equall}'’ m all its coats 
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TABLE OF PROXIMAL DILATIONS— Con/m?<ed 


Author and Case No 

Location of fistula 

Duration of fistula and description of proximal 
dilation 

Horner (228) 

Femoral 

Duration of fistula, 4 months 

Artery had appearance of a dilation 

Baker (229) 

Femoral 

Duration of fistula, 5 years 

Profunda artery greatly dilated distal to fis- 
tula Femoral arteiy normal 

Pemberton (236) 

Femoral 

Right external iliac artery dilated, twisted 
and tortuous 

Cordonnier Obs 2 

(238) 

Femoral 

Duration of fistula, 23 years 

Artery slightly flexous above aneurism, 
below its calibre was normal 

Cordonmer Obs 3 

(239) 

Femoral 

Duration of fistula, 15I4 years 

Proximally one feels the femoral artery 
much larger than on the opposite side 
Moreover it is flexous and forms a sort of 
italic “ 5 ” 

Beaumont (241) 

Femoral 

Duration of fistula, 1 1 years 

On proximal side of aneurism, superficial 
femoral artery was greatly dilated, admit- 
ting two mdex fingers, on distal side, it 
was much contracted Common femoral 
i and external iliac arteries on their whole 
course were equally dilated, but somewhat 
thinned and otherwise healthy External 
iliac arteries also greatly lengthened and 
thrown into a large curve 

Bnndejonc-Trdglode 

(242) 

Femoral 

Above tumor femoral artery seems to be 
very large but healthy Below, calibre is 
much smaller than m other leg 

Hulke (248) 

Femoral 

Duration of fistula, 3 years 

Femoral artery dilated proximally 

O’Grady (254) 

Femoral 

Duration of fistula, 15 years 

At operation femoral artery found to be as 
large as man’s middle finger, and the coats 
thm and unhealthy External iliac artery 
resembles abdominal aorta m size Dis- 
tended and tortuous, it resembled a sau- 
sage in size, with the appearance of a coil 
of small intestme 

Banks (262) 

Femoral 

Duration of fistula, 6 years 

Artery above pomt of communication some- 
what enlarged, and as it neared venous 
opening, increased in size and slightly 
sacculated, having a blind pocket which 
would hold a pea 

Gallerand (263) 

Femoral 

Duration of fistula, 22 years 

Little below crural arcade on internal sur- 
face, is a well-marked dilation, about as 
large as a cherry, which constitutes a vent- 
able aneurism by dilation Below tumor 
popliteal artery is dimimshed m calibre, 
and has undergone a sort of “des art^nali- 
zation ” Femoral artery just above fis- 
tula was not enlarged 

Schwartz (267) 

Femoral 

Duration of fistula, months 

Exammation of artery above tumor shows 
that artery is beginning to dilate 

Davies-Colley (271) 

Femoral 

Duration of fistula, 5 years 

Diameter of artery at upper end of wound 
was about ^ mch Opposite to middle of 
masion it widened to almost an inch, and 
from bemg cyhndncal above, it was here 
marked by a shallow longitudmal groove 
as if it were about to divide, but lower still 
became agam' cylmdncal, and diameter 
was reduced to } 4 , or a little more In size 
and color resembled a congested piece of 
smalliintestine 
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TABLE OF PROXIMAL DILATIONS— 


Author and Case No 

Location of fistula 

Duration of fistula and description of proximal 
dflation 

Decamps (272) 

Femoral 

Duration of fistula, 16 years 

Femoral artery, thmned, is dilated to site of 
collateral on whidi sac is foimd Below 
the calibre is slightly dimmished 

Roberts (282) 

Femoral 

Duration of fistula, 6 years 

Femoral artery hypertrophied with small 
sac on it Common iliac and external iliac 
artenes on affected side twice as large as 
those on other side 

Potherat (291) 

Femoral 

Duration of fistula, 7 years 

Artery presents at site of communication a 
sacciform dilation This part of artery is 
very thin Artenal trunk is dilated above 
and contracted below 

Graves (308) 

1 

Femoral 

Duration of fistula, 6 years 

Artery in upper part of Scarpa’s tnangle 
and for 2 mches above Poupart’s ligament 
was thinned, dilated, sacculated, and evi- 
dently diseased 

Osier (315) 

Femoral 

Femoral artery ^is greatly dilated 

Heuer (336) 

Femoral 

Duration of aneunsm, 1 8 years 

Dilation of external iliac arteiy with artery 
above fistula size of index finger Thin- 
walled sac on artery Hypertrophy and 
dilation of heart with mitral insufficiency 
and auncular fibrillation 

Halsted (367) 

Femoral 

j 

Duration, 8 years 

Sacculation on the artery opposite the com- 
munication Proximal dilatation of the 
femoral artery 

Northern General Hos- 
pital (364) 

Femoral 

Duration of fistula, 16 days 

Common femoral artery was slightly 
dilated 

Horsley Case i (368) 

Femoral 

Duration of fistula, several months 

Femoral artery was greatly dilated 

Horsley Case 2 (369) 

Femoral 

Duration of fistula, a few weeks 

Artery was moderately dilated 

Halsted (370) 

Femoral 

Duration of fistula, 12 years 

Marked dilation of femoral artery Appears 
as large as middle finger Dilation can be 
traced well up into common iliac arteiy 

Brainard (374) 

Popliteal 

Duration of fistula, 5^ years 

Branches of popliteal artery were also en- 
larged as they opened into sac, 5 of them 
bemg large enough to admit a common sil- 
ver catheter Qiats of arteiy ucre thin 
like those of a vein 

Cock (375) 

Popliteal 

Duration of fistula, 1 1 years 

It IS not stated that the popliteal artery uas 
larger than normal but it is said that the 
popliteal artery uas larger going into sac 
than leaving it (The deep veins were so 
extensively thrombosed m this case that 
artenal blood pressure was probably not 
much lowered by fistula, and hence there 
uas no dilation of arten ) (W S 
Halsted ) 

McLean (378) 

Popliteal 

Duration of fistula, 19 jears 

Clmically femoral artery appears much 
enlarged At operation popliteal arteiy 
was enormously enlarged Texture of 
artenes uas so altered artenes looked and 
felt like vems 
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TABLE OF PROXIMAL DILATIONS— Conc/j/cfei 


Author and Case N 0 

Location of fistula 

Fitzgerald (380) 

Popliteal 

Keyes (381) 

Popliteal 

Lucas Championmtre 

(383) 

i Popliteal 

von Frisch (415) 

Popliteal 

Halsted (390) 

Da Costa (424) 

Popliteal 

Popliteal 

Gross (435) 

Foot 

Faguet (437) 

Peroneal 

Parkman (62) 

External carotid 

Fraser (74) 

Temporal 

Laugier (81) 

Bankhart (82) 

Postenor auncular 
artery 

Facial 

Heuer (61) 

Halsted (68) 

Internal carotid 
External carotid 


Duration of fistula and description of proitimal 
dilation 


Duration of fistula, 15 years 
Popliteal artery above aneurism somewhat 
dilated Neither profunda nor the anasto- 
motic arteries had undergone any enlarge- 
ment Femoral artery greatly dilated, but 
external and the common iliacs much more 
so, having a circumference 3 times that of 
^the corresponding vessels on sotmd side 
Dilation ceased promptly at upper end of 
£■ common mac in a thin walled, promment 
sacculus Elongation and tortuosity were 
not less promment than the mcrease m 
diameter Internal iliac, profunda and the 
circumflex vessels all remained unenlarged 
Noteworthy that superficial femoral vessels 
were not nearly so dilated as common 
femoral and iliac vessels, but these are 
comparativel}'^ unsupported, while the 
former, at least in part of their course, are 
surrounded by fibre-muscular sheath 
At autopsy popliteal artery was dilated and 
thmned 

Duration of fistula, 23 years 
Femoral and external iliac artenes remark- 
ably dilated 

Duration of fistula, 16 years 
Femoral artery widened and wall thmned 
Popliteal artery not enlarged 
Definite proximal dilation 
Duration of fistula, 3 months 
The artery distal to point of fusion was 
small, and proxunal to same pomt was 
much dilated, but not saccular 
Posterior tibial artery was nearly as large 
as femoral 

“Another interesting mstance of proximal 
dilation of artery with naevus matemus 
with fistula, or fistulas ” (W S Halsted ) 
Duration of fistula, 16 days 
Peroneal artery dilated above sac, and pos- 
terior tibial artery larger than normal 
Enlargement of the common and external 
carotid artenes 

Right occipital and temporal artenes greatly 
dilated 

Auncular artery dilated both distally and 
proximally Probably is a cirsoid aneunsm 
Duration of fistula, 2 years and 5 months 
The facial artery above and below the jaw 
was remarkably tortuous and hyper- 
trophied 

Internal carotid artery very tortuous 
Common carotid artery much larger than 
usual, but internal carotid artery smaller 
than normal 


Condition of the Arteiy Distally —Unlike the proximal artery where 
dilatation occurs fairly constantly, that portion of the artery distal to the 
fistula IS usually contracted to much less than its normal calibre The 
cause of this is the decreased quantity of blood traversing the vessel in 
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consequence of the loss of so large a portion diverted into the vein 
through the fistula 

Among the rare instances of distal arterial dilatation may be men- 
tioned the autopsies done by Breschet on the two femoral aneurisms, in 
which dilatation extended through the mam trunks of the arteries into the 
capillaries In the present series of cases, excluding those of Breschet, 
there were but three instances in which this distal dilatation was noted 
In Cauchois’ aneurism involving the popliteal, peroneal, and the anterior 
tibial arteries, there was marked distal dilatation of the anterior tibial 
artery, while in Baker’s aneurism of the femoral vessels involving the 
profunda artery, this artery was markedly dilated and distended for the 
first two inches of its length 

Cardiac Complications — Morvan attributed to Boisseau the first inti- 
mation that a cardiac affection may complicate arteriovenous aneurism 
In his fistula of the brachial vessels, palpitation of the heart was noted 
after the case was well advanced 

The most extreme and progressive myocardial insufficiency, occurring 
after arteriovenous aneurism, occurred m two of Halsted’s cases of 
fistula of the femoral vessels Up to the time of accident, the patients 
had suffered absolutely none of the discomforts of cardiac disease After 
the formation of the fistula, however, they became thoroughly incapaci- 
tated and suffered at various intervals from symptoms of severe myo- 
cardial decompensation, and upon examination exhibited an enormous 
cardiac hypertrophy and dilatation, together with auricular fibrillation 
and evidences of chronic passive congestion 

The thickening of the inferior vena cava which occurred m Eisen- 
biey’s fistula of eighteen years’ duration leads one to consider whether 
this phenomenon, together with the cardiac hypertrophy and dilatation 
which accompanied it, might not presumably be the result of increased 
venous pressure exerted over a long period of years 

One of the most conclusive instances of myocardial insufficiency 
occurred m Stewart’s patient with femoral arteriovenous aneurism in 
whom, one month following the establishing of the fistula, a systolic 
murmur was made out over the heart, together with an enlargement of 
the cardiac outline A short time after the lateral suture of the artery and 
vein the heart diminished considerably in size and the murmur disappeared 
Cardiac hypertrophy and dilatation were present in Fitzgerald’s pop- 
liteal fistula, in Osier’s and m Rokitansky’s axillary arteriovenous aneur- 
isms, and in Horsley’s and in Baker’s femoral fistulse 

Bernard Cuneo, in a recent paper, published an instructive senes of 
venous pressure readings from a case of femoral arteriovenous aneurism 
He found that the venous pressure, measured in terms of centimetres of 
water, was increased not only about the fistula, but in the corresponding 
vein of the opposite extremity and in one of the veins of the upper ex- 
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tremity as well Such a general venous hypertension Delbet considered 
the causative factor in the production of the marked cardiac hypertrophy 
and dilatation with accompanying symptoms of decompensation which 
occurred m a case he recently observed Toussamt also reported two 
patients with arteriovenous fistulse who exhibited similar cardiac phenomena 

V SYMPTOMATOLOGY 

Murmur — The murmur of arteriovenous fistula is continuous m char- 
acter, reinforced in intensification with each heart systole, and is propa- 
gated in the main in a central direction along the vein, becoming 
increasingly faint as one recedes or proceeds from the communication 
It IS heard with maximum intensity immediately over the communication, 
a circumstance which is a valuable indication as to the exact site of 
the fistula 

Broca and Henry agreed that the cause of the murmur lay in the 
vibration of the communication when its borders were set into motion 
by the continuous passage of arterial blood 

Burckhardt, as well as Billroth, thought that it was caused by the 
clashing of the venous and arterial columns of blood flowing m opposite 
directions Chassaignac attnbuted to the sound a chemical origin re- 
sulting from the mixing of the venous and arterial blood, and Hodgson 
and Richerand based its occurrence on the friction of the blood on the 
walls of the communication 

The experiments of Chauveau, Weber, and von Wahl confirmed the 
speculation of Scarpa in demonstrating conclusively that it, like all vascu- 
lai murmurs, is of the fluid type, for whose occurrence conditions are 
here particularly favorable where blood under a certain pressure from 
the artery flows into a widely expanded vein 

The individuality of this murmur has called forth descriptions from a 
large number of writers Bayer compared it to the forcing of air through 
a syringe, while to Larrey it had the sound of water streaming through 
metal tubes Willaume compared it to the noise of a bellows, while to 
Seeger it seemed like water rushing over a dam and like the whistling 
of the wind Ribes likened it to the noise of a mill race The French 
call it bruit cataire and bruit de souMe a double courant, while to the Ger- 
mans It is the schwirrendes Geraiisch Burgess describes it as of the 
sound of a fly in a paper box 

A peculiarity of this murmur is its occasional audibility at a distance 
without ear contact In Murphy’s and Graves’ femoral and Osier’s 
axillary aneurisms it was distinctly heard with the ear six inches away 
from the affected part 

Thrill — rough purring thrill is an evidence that the whirling 
eddies of blood transmit their vibrations to the thin walls of the vessels , 
like the murmur it is continuous in character, and has a maximum 
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systolic accentuation directly over the fistula, with a graduall}’’ diminish- 
ing intensity as one leaves the point of communication It must be re- 
membered that the bruit and thrill are only different aspects of the same 
phenomenon, translated into the medical tongue according to the sense 
which perceives it Hunter characterized the thrill as simulating the 
forcing of water through a narrow opening or the continued whisper of 
the letter “ R ” It is the frcimssement vibiatotre of the French 

Cleghorn first placed one end of a metal sound between the teeth and 
held the other over the tumor and thus combined the palpatory and 
auditory sensations of the thrill It was seen experimentally that the 
thrill spreads through the neighboring vessels with varying intensity and 
IS more strongly felt in the central than m the peripheral segment of 
the vein 

Venotts Pulsation — Venous pulsation occurs when the arterial pulse 
wave IS transmitted to the venous column of blood and is propagated 
both peripherally and centrally, together with the murmur and the thrill 
From what has been previously said regarding the exclusive anatomic 
relations of the long saphenous vein, this venous pulsation is not found 
on a superficial aspect of the lower extremity when the deep veins of the 
thigh aie involved Franz, in experimentally produced fistulae m dogs, 
noted that the venous pulsation was visible for but a few centimetres m 
a central direction, but that it could be seen penpherally a great distance 
from the communication 

Pressure Conditions about the Fistula — Much light has been thrown 
on the question of the intravascular tension about the fistula by Ney’s 
experimentally ^produced aneurisms in dogs His purpose was to empha- 
size the great importance attached to the central segment of the vein in 
side-tracking and hurrying away to the heart the arterial blood destined 
for the peripheral artery and the nourishment of the limb He observed 
that the arterial pressure under normal conditions varied between iii 
and 1 15 mm of Hg, but found that after the formation of the fistula, the 
pressures in the proximal and distal segments of the artery were equal, 
varying between 73 and 107 mm of Hg The venous pressure he found 
normally to be betiveen 9 and ii mm of Hg, while, with the fistula m 
operation it showed an average pressure both centrally and distally, be- 
tween 71 and 105 mm of Hg, thus establishing a pressure on the venous 
side but little less than that on the arterial 

Without entering into confusing details one can say that Franz has 
proved the existence of four different streams of blood flowing through the 
fistula, tlie first, running from the peripheral segment of the artery into 
the central segment of the vein , the second, from the central part of the 
artery into the central part of the vein , the third, from the central divi- 
sion of the artery to the distal segment of the vein , and the fourth, from 
the central part of the artery to the peripheral part of the vein Bra- 
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mann’s observation of a venous pressure reading of 87 mm of Hg m 
his aneurism of the axillary vessels is the only evidence of the correla- 
tion between animal experiments and fistula in the human 

Phenomena Associated with Venous Obshuction — A variety of nutri- 
tive and other changes is furnished by the obstruction to venous return 
The cfideniatous infiltration and hypertrophy of the extremity in one of the 
femoral aneurisms of Lannelongue showed a difference in the circum- 
ference of the two thighs of 35 centimetres There occurred an extra- 
ordinary degree of oedematous infiltration with the occlusion of the 
central segment of the vein in the fistulse of von Wahl m the femoral 
vessels, of Simon in the abdominal aorta and inferior vena cava, and of 
Leflaive m the common iliac vessels According to Matas, oedematous 
infiltration and hypertrophy of the subcutaneous connective tissue are 
followed by the subsequent atrophy of the skin, with histologic changes 
akin to those which accompany varicose vein, while the skeletal muscles 
undergo atrophy and degeneration 

In the lower extremity, trophic disturbances have occurred in almost 
all the cases which have been followed a sufficient length of time Large 
and painful ulcers were the points of refractory hemorrhages leading 
eventually to death in Leflaive’s case of fistula of the common iliac 
vessels , while in the femoral aneurisms of Hulke and Billroth, ulceration 
developed in the course of four years Absolute incapacity from atrophy 
and ulceration of the affected member resulted in the femoral aneurisms 
of Bnndejonc-Treglode 

Spontaneous gangrene of the foot and leg occurred within eight hours 
of injury in LaGrange’s popliteal aneu-rism, and, although not common, 
has occurred even after long periods, as was evidenced by the partial 
gangrene of the hand which took place after forty-two years in Gnpat’s 
brachial aneurism 

Hypertrophy of the hair and nails on the affected part has been noted 
Bone and Calcium Deposits in the Vicinity of the Fistula — ^Among the 
most interesting nutritional disturbances associated with arteriovenous 
aneurism is the effect of such a fistula on bony growth in the vicinity 
In certain cases of femoral aneunsm, increased length of bones has been 
noted In 1854 Giraldes observed in a grown man an arteriovenous aneur- 
ism of fourteen years’ duration, caused by a stab wound in the thigh, 
sustained in childhood Careful examination revealed an increase of 3 
centimetres m length of the affected leg which was explained on the 
hypothesis of over-development due to obstructed venous return, one- 
third of the increase being attributed to the femur, and the other two- 
thirds to the tibia, the foot being elongated half a centimetre 

This subject has been commented upon from time to time by later 
writers, notably Cordonnier He first stressed the fact that in Giraldes’ 
case, as in an identical one of his own, the injuries causing the fistula 
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were received during adolescence, or the period of life of growing bone 
Other instances of the same phenomenon have been recorded Gwilym Davis 
mentions a young boy with a femoral fistula produced several years 
before by an accidental wound of the thigh, during an operation for cir- 
cumcision This case was brought to him on account of the marked 
difference in length between the well and the affected leg As a result of 
this and similar instances, he questions whether the production of a 
fistula might not be a desirable means of increasing the length of limbs m 
certain cases of shortening due to hip disease and other disabilities 

Sir Prescott Hewett reported a congenital varix of the common iliac 
vessels in a seventeen-year-old patient, m whom it was perceived that 
the affected leg was 2 inches longer than its mate Franz described a 
case with femoral fistula in which the nutritional changes caused an in- 
crease in the length of the member, and remarked that the stimulus 
exerted on the epiphysial lines is similar to that exerted m young subjects 
with osteomyelitic changes during the period of growth 

Concomitant Nerve Injuries — In the regions of the axillary and the 
subclavian vessels the nerves in the vicinity are particularly liable to 
injury at the time of the formation of the fistula In this series of cases 
nerve injuries were by far most frequent in aneurisms of the subclavian 
vessels, as, for example, in the cases of Larrey, Wederstrandt, Veiel, Erd- 
mann, Matas, and Pluyette and Bruneau In the axillary aneurisms they 
were present in the cases of Bramann, Durmin, and Quenu 

Changes m Surface Temperature — ^Faguet and Franz, in femoral 
fistulae, noted an increase in the surface temperature immediately over 
and about the site of the fistula, while Knaak and Bardeleben in axillary 
aneurism, and Henry in a femoral aneurism, found the surface tempera- 
ture of those parts peripheral to the fistula decreased Trelat and Faguet, 
in aneurisms of the femoral vessels, found the skin temperature elevated 
at the level of the fistula and decreased below it The findings of these 
groups of men were reconciled by Franz’s experimental studies which 
showed an increase m temperature about the fistula, caused by the in- 
creased collateral compensation, and a decrease in those parts peripheral 
to the communication, as a result of the venous stasis 

In general, however, patients complain of a sense of chilliness and 
cold in the part at or below the region of the aneurism 

Sphygmographic Tracings about the Fistula — Sphygmographic trac- 
ings of the venous pulsation have at different times been recorded 
Ebenau, in 1883, and Franz, m 1905, both working with aneurisms of the 
femoral vessels, took tracings of the pulsation in the femoral vein in 
which was found a definite anacrotism v ith the temperature well up on a 
broad summit This anacrotism was interpreted by Mare}-- as the effect 
of the arterial blood on the peripheral segment of the vein, and the broad 
summit was explained on the supposition that the blood streaming into 
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the vein requires a longer time to stretch its flabby walls to their fullest 
dilatation In varicose aneurisms the phenomena may be the expression 
of the effect of the arterial blood on the walls of the sac 

Cerebral Vascular and Neurologic Disturbances — ^Weakness, dizziness, 
and headache are often associated with fistula of the large vessels of the 
neck In Stimson’s and Willaume’s aneurisms in this region there were 
marked hearing and visual disturbances, while in Joret’s aneurism of the 
internal carotid artery and the internal jugular vein there occurred a 
complete paralysis of the right side of the body, with death from epilepsy 
thirty months later 

Diminished Peripheral Pulsations — In various cases with diminished 
peripheral pulsations sphygmographic tracings were made over the 
peripheral segment of the artery which showed what has been inter- 
preted as a diminished arterial flow 

Taidy Appearance of Signs — A study of this series of cases establishes 
the fact that in many instances symptoms and signs either appear late or 
have not been recognized early One of the commonest causes for the 
tardy development of signs is the temporary thrombosis of the vascular 
wounds The thrombus may later become dislodged from increased 
activity or manipulation of the part With the dislodgement of the 
thrombus the fistula becomes patent and the intervascular circulation 
is restored 

In Cooper’s aneurism of the femoral vessels the signs made their 
appearance on the fifth day, while in Robert’s femoral aneurism they were 
delayed six weeks In Legouest’s axillary aneurism signs occurred in 
eight days, and in Bardeleben’s axillary aneurism no signs appeared 
until after two and a half weeks In the aneurisms of the subclavian 
vessels the signs on the average were noted after about six days The 
recording of the varying times of the appearance of signs suggests a lack 
of uniformity in their observation 

Symptoms Induced by Proximal Compression of the Artery — Some ob- 
servers in their careful analyses have noted a peculiar set of circulatory 
phenomena dependent upon proximal compression of the artery The 
most mysterious feature in this connection occurred in Branham’s aneur- 
ism of the femoral vessels, in which case proximal compression of the 
common femoral artery slowed the heart so markedly as to cause its rate 
to drop from eighty to thirty-five beats a minute, and so to remain until 
the pressure was released Compression on the artery on the sound side 
produced no such effect, while the examination of the heart showed it to 
be free from any valvular trouble Associated with the slowing of the 
heart beat, dizziness, dyspnoea, and distress were noted Compression of 
the proximal femoral artery m Huguier’s aneurism caused syncope, while 
m Schwartz’s aneurism it produced agitation, cyanosis, and intense 
dyspnoea, all of which disappeared with the cessation of pressure Pres- 
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sure on a carotid artery in Beach’s patient with temporal aneurism pro- 
duced sensations of dizziness and distress, while slight compression over 
the subclavian artery m Breschet’s aneurism in that region caused a feel- 
ing of discomfort about the right side of the head and in the right eye 
Pressure over the tumor m Cordonmer’s and Henry’s femoral aneurisms 
elicited a pain in the heart 

Initial and Secondary Hemonliage — ^Although the initial hemorrhage 
occurring in Rotter’s subclavian and m Halsted’s and Horner’s femoral 
aneurisms resulted in syncope, the bleeding in most instances ceased 
spontaneously or as a result of light compression 

The most important factor m its spontaneous arrest is the infiltration 
by the extravasated blood of the muscular sheaths immediately around 
the wound canal, leading to its obliteration Moreover, where severe pri- 
mary hemorrhage has occurred with the consequent fall m blood pressure, 
clot formation is favored both at the point of vascular injury and at the 
wound’s external orifice 

When the secondary hemorrhage occurs during the first week after 
injury it is rarely of any importance, for it is usually little more than 
leakage from a small wound during the early contraction of the haema- 
toma When there is, however, a rapid extension of the swelling, one 
must suspect that type of secondary hemorrhage that probably depends 
upon the defective process of localization which has allowed some part 
of the limiting boundary of the false sac to give way A sudden rise in 
blood pressuie, accompanying increased activity, or perhaps the free 
movement of the limb, may be its cause (Makins) 

Secondaiy Aitcriovenous Aneurism — ^A special study of the aneurisms 
ansing from the regions of the sinuses of Valsalva, in the pericardial por- 
tion of the aorta, is worth while because of the effect they produce on the 
neighboring organs They compress, obliterate, and even form communi- 
cations with the large venous trunks with which the aorta is surrounded, 
and thus constitute secondary arteriovenous aneurisms of an extraordi- 
nary character They even burrow into the musculature of the heait 
Itself and have ruptured into the right ventricle, right auricle, and 
pulmonary artery 

We find an occasional example of rupture from some unusual effort 
or exertion, but these communications have usually resulted from a 
gradual softening or ulceration of the walls of the sac The clinical pic- 
ture IS characterized by a sensation of something giving way in the chest, 
a feeling of faintness, dyspneea, and palpitation of the heart, and ver} 
decided signs of obstruction to the venous circulation The face is usu- 
ally livid and bloated , there is widespread oedema of the tissues m all the 
cases in ^\hlch death does not supervene too rapidly, and the anasarca 
involves all parts of the body hose veins are distal to the communication 
If the aneurism of the ascending aorta be in communication with the 
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superior vena cava, the oedema of the face and arms stands m remarkable 
contrast to the normal appearance of the lower half of the body When, 
on the other hand, the abdominal aorta and the inferior vena cava are the 
seat of the fistulous communication, the oedema of the legs and the lower 
half of the body is in marked contrast with the unswollen condition of 
the arms When the aneurism erodes the appendix of the right auricle, 
the right ventricle, or the pulmonary artery, the venous system of the 
whole body distal to the orifice of the communication shows the condi- 
tion of generaLanasarca 

VI DIAGNOSIS 

In this period of modern destructive warfare with the inevitably large 
numbers of concealed vascular wounds, a careful search should be made 
for all possible pathological intervascular communications, of great aid 
in recognizing them is the carefully ascertained history of injury over the 
vascular tracks 

The cardinal symptoms are a loud, continuous, reinforced murmur 
with a central and peripheral propagation, a purring, reinforced thrill, 
and definite venous dilatation and pulsation at the site of injury When 
these are present the diagnosis of arteriovenous aneurism should present 
no difficulties 

Differential Diagnosis as to Variety — According to Francke, the aneur- 
ismal varix appears about three or four days after the injury in the form 
of a soft, fluctuant tumor, oval in shape, and usually about the size of 
a hazelnut, increasing very gradually in size, and which may be obliter- 
ated with light pressure 

The varicose encysted type of tumor is harder, firmer, and less fluctu- 
ating, and although made smaller by pressure, it will not altogether 
vanish It is irregular in form and its size varies within wide limits, 
It is not enlarged by the compression of the artery above, or diminished 
with the elevation of the member 

The vancose aneurism by dilatation may be differentiated by the fact 
that the tumor is less prominent, fusiform in shape, soft to the touch, 
completely disappears on direct compression, and is diminished in size 
by the elevation of the part 

Differential Diagnosis from other Conditions — From arterial aneurism 
the arteriovenous aneurism may be readily distinguished In the artenal 
aneurism the murmur is not constant, but when present is systolic in 
time and therefore intermittent 

In cirsoid aneurism the thrill may be absent or barely palpable, while 
the afferent and the efferent artenes, together with their branches, are all 
enlarged and tortuous The murmur, if present, is weak, lacking the 
systolic accentuation, and pressure above the aneurism will not cause the 
murmur or pulsation to vanish Its general location is about the head, 
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face, and neck, and m vessels of smaller calibre than those m vhich 
arteriovenous aneurisms occur It is always of spontaneous origin and 
frequently occurs in association with nsevi 

VII PROGNOSIS 

Observers from the time of Hunter until the present have expressed 
varying opinions as to the prognosis in this affection The consensus of 
opinion is that the condition is always embarrassing, often incapacitating, 
and occasionally leads to serious results 

Prognosis According to Variety — Some writers have differentiated the 
severity of the prognosis in accordance with the variety of the anuerism 
According to Scarpa, the aneurismal varix can be borne with impunity 
if it be not subjected to frequent violent and unusual efforts, whereas the 
varicose aneurism tends to enlarge and cause pressure disturbances 
Many of the later authors, Bayer, Cooper, Nelaton, Richet, Bardeleben, 
and others have accepted Scarpa’s analysis of the prognosis according 
to variety 

According to Delbet, however, Scarpa meant by his varicose variety 
only that type of fistula in which the false sac lies between the artery and the 
vein, namely, m the type known as the intermediate encysted varicose aneur- 
ism The authors mentioned above, however, gave a bad prognosis m 
all aneurisms possessing any circumscribed dilatation on the artery, the 
vein, or the channel of communication In view of the fact that most 
cases of simple aneurismal varix sooner or later show saccular dilatation, it is 
difficult to see how a clean-cut differentiation between these two mam 
varieties may be made 

Francke, Delbet, and Bramann considered the dangers caused by the 
varix to be as great as those belonging to the varicose type 

Piognosis as to Duration — ^The prognosis must be modified by the 
knowledge that the presence of fistula is not incompatible with long life 
Among the cases in which the condition has existed for periods exceed- 
ing twenty-five years are the following Schottin’s aneurism of the ves- 
sels of the wrist was present for fifty-five years, Gnpat’s brachial 
aneurism lasted forty-two years, Moore’s aneurism of the temporal 
vessels was present for thirty-six years , Hunter’s brachial aneurism for 
thirty-four years, Gallerand’s femoral aneurism lasted thirty-two years, 
Heuer’s femoral aneurism was present twenty-eight years , and Queitel’s 
common carotid aneurism for twenty-seven years 

Prognosis as to Progressive Dangci — It must be borne m mind that 
there is a potential progressive danger from enlargement and rupture of 
the tumor Sale’s aneurism of the internal carotid arter}-- and the inter- 
nal jugular vein resulted in a hemorrhage and death in eight months after 
a long period of threatened rupture After a remission of sixteen years 
a sudden enlargement resulted in gangrene which caused the death of 
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Broca’s patient with brachial aneurism Rokitansky’s axillary aneurism 
remained stationary thirty-three years, after which it suddenly enlarged 
and necessitated operation, while Gripat’s aneurism of the brachial vessels 
after a duration of forty-two years developed a sudden enlargement causing 
gangrene of the fingers Annandale’s aneurism grew to the size of an 
infant’s head in the short period of three months, and an enormous 
tumor was present within four weeks after injury in Czerny’s femoral 
aneurism The brachial aneurism m Park’s case enlarged to the size of a 
fist and finally ruptured 

Gerdy and Broca have insisted on a more serious prognosis with 
aneurisms of the lower extremity 

VIII TREATMENT 

Non-ope^ahve — ^The development of the treatment of arteriovenous 
aneurism from Guattini, in 1785, up to the present date is one of gradual 
progression The earlier years were not the years of surgery and the 
physician’s armamentarium was limited to therapeusis, manipulation, and 
pseudo-operative procedures 

Infection of Coagulatmg Fliud — ^The knowledge that certain chemicals 
possessed blood coagulating qualities, and the hope that a coagulum re- 
sulting from their use would block off the fistula, led to the injection into 
the sac of the aneurism of perchloride of iron Failure attended its first 
use in Velpeau's brachial aneurism, and death followed in Pravatz’s 
brachial aneurism, in which its use rendered amputation necessary Al- 
though two injections of this chemical cured Jobert’s aneunsm, the dan- 
gers from gangrene and secondary hemorrhage do not warrant its 
employment in this type of case 

Galvano-piincture — Cures following galvano-puncture may in most 
instances be attributed either to the compression which has preceded or 
the inflammation which has followed its application The consequent 
gangrene from detached emboli and severe hemorrhages and infections, 
coupled with its rare cures, make its use in the treatment of arteriovenous 
aneurism entirely unjustifiable 

Medicmal Tieatmenf — Possibly the earliest therapy was the applica- 
tion to arteriovenous aneunsm of Valsalva’s precepts m arterial aneur- 
ism This treatment consisted in repeated venesection and purgation, in 
conjunction with digitalis therapy and scanty diet, in the hope that spontane- 
ous coagulation of blood about the fistula might take place Such treat- 
ment brought no satisfactory results 

hidtrecf Compression — Of the bloodless methods of treatment the 
varieties of compression, both direct and indirect, have been most exten- 
sively and successfully employed Indirect compression is that which is 
exerted upon the afferent artery and not over the aneurismal tumor, and 
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has for its purpose the spontaneous coagulation of blood in the anuer- 
ismal sac Of the different forms of compression, it is the least painful 
and may be the longest continued without interruption According as 
the pulsation of the tumor is diminished or made to disappear alto- 
gether, the compression is termed partial or total 

Dxicct Compx ession — In instituting direct compression of the xnsiin- 
mental variety, a tampon is securely bound immediately over the orifice of 
the communication The intolerable pain and the occasional accidents 
from trophic disturbances, together with its unreliability, are the main 
objections to this method 

The adoption of the digital vanety of direct compression is attributed 
to Vanzetti, of Padua, \Vho cured several brachial aneurisms by this 
method of prolonged pressure with the tip of the finger immediately o\ er 
the tumor as near the communication as possible The treatment was 
instituted as a means of stimulating collateral circulation in preparation 
for a future ligation, but it should be remembered that cures have been 
obtained m but a few brachial aneurisms of very recent origin, and that 
111 some instances it has exposed the tumor to inflammation and rupture 
with a subsequent gangrene of the part 

In this series of cases compression was attempted in all locations and 
varieties of aneurisms in 6i instances, 9 patients ivere cured, 3 died, and in 
the remainder the procedures were failures Of the cures 7 occuried m 
brachial aneurisms, i in Trelat’s femoral aneurism, and i in Geschwind’s 
axillary aneurism 

Guattmi, in 1785, using a combination of the direct and indirect 
methods of compression, has to his credit the first cure of brachial aneur- 
ism Other cures are attributed to Vanzetti, Monteggio, and Brambilla 
Considerable interest has arisen regarding the possibility of trans- 
forming arteriovenous aneurism into arterial aneurism by the obliteration 
of the communicating fistula In 1809 Scarpa conceived the idea of 
obliteiating the point of communication between the Uvo vessels, for he 
wTOte “In a favorable case in which the exact opening in the vessels 
may be brought into union against the bony w^alls, and the pressure here 
maintained for a sufficient length of time, there is no reason to suppose 
that the firm mass of the adhesive tissue wull not seal off the opening 
with the resulting cure of the patient ” Browm, in 1836, thought that “ a 
gradual, prudent compression in young subjects may bring about an 
adhesive inflammation wdiich wull determine the obliteration of the open- 
ing betw^een the artery and the vein ” Nelaton, in 1846, first accomplished 
this result 

Inflammation of the sac is the most common accident resulting from 
compression In Spence’s case of femoral aneunsm it necessitated opera- 
tion, and in Carafi’s femoral fistula compression on the communication 
w'as follow^ed by gangrene Death following compression was the out- 
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come in Gallerand’s femoral aneurism, while compression of the abdom- 
inal aorta and inferior vena cava in Simon’s aneurism caused peritonitis 
from intestinal gangrene 

Operative Treatment — Hunteuan Ligation — Hunterian ligation, or the 
proximal ligation of the artery at a distance from the fistula, was prac- 
ticed in 32 cases in this series, resulting in 5 cures (156 per cent), ig 
deaths (593 per cent), and 8 instances of gangrene (25 per cent) Re- 
currence constituted the majority of the failures Three cures of femoral 
aneurism were reported by Korlowski and Bickham after ligation of the 
external iliac artery, and by Freyer after ligation of the common femoral 
artery A cure resulted in Stromeyer’s popliteal aneurism 

Deaths from hemorrhage or infection occurred in the femoral aneu- 
risms of Gayet, Lannelongue, Paguet, and Perry, m the brachial aneurisms 
of Schuh and Piragoff, and m the axillary aneurism of Rokitansky Death 
from gangrene and infection occurred in Socin’s and Graves’ femoral 
aneurisms Deaths from hemiplegia are noted in Prince’s aneurism of 
the common carotid artery and the internal jugular vein, and Holston’s 
aneurism of the carotid artery and the external jugular vein Gangrene 
caused death in Fitzgerald’s aneurism of the popliteal vessels, and in 
Robert’s femoral aneurism Death followed the ligation of the external 
or common iliac arteries in the aneurisms reported by the following men 
Venturoli, Gayet, Roberts, O’Grady, Hutchinson, Lannelongue, Graves, 
and Faguet In Bramann’s table of 31 Hunterian ligations, only 6 were 
successful, or 19 3 per cent There were 8 cases of gangrene, or 25 8 
per cent 

Delbet reported 40 cases treated by proximal ligation, among which there 
were 10 cures, or 25 per cent , 9 deaths from gangrene, or 22 5 per cent 
Bardeleben has the following to say about gangrene “ If we could by 
means of asepsis guard against wound infection and inflammation, we 
should still be unable to regulate the collateral circulation ” 

According to Matas, there are the following disadvantages to 
Hunterian ligation 

A The Itabthiy of gangrene of the bmb ts increased by (1) the interposition 
of two obstacles to the path of the blood from the cardiac side to the periphery, 
first at the seat of ligature and secondly at the site of the aneurism, which is 
totally or partially blocked off by clots after the ligation, (2) by putting out of 
function a large number of important and often essential collateral branches, given 
oft from the main trunk between the ligation and the aneurism, in some cases the 
track of the artery being obstructed by a thrombus for a great part of its length 
after the ligation, (3) in consequence the blood has to pass through two sets of 
collaterals before it can reach the part beyond the sac, (4) the risk of gangrene, 
therefore, increases in direct ratio to the distance between the ligation and the 
sac, (s) the risk of obstruction of the distal end of the artery by emboli, or propa- 
gated thrombi, is greatest in Hunterian ligature, which aims at the gradual and 
not the immediate suppression of the circulation of the sac, the minor circulation in 
the sac resulting from previous collaterals which empty into the main trunk above 
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the sac favoring the increased deposition of active clot, and also breaking up the 
new, soft and passive clot formed temporarily by the ligation of the mam trunk 

B The rccslabhshvicut of the collateral ctrculatton after ligation at a distance 
may carry more blood into the mam artery between the ligature and the sac, and 
thus lead to recurrence 

C There ts no advantage m ligating the artery at a distance, because (i) the 
simple aseptic ligature strengthens the artery at the seat of ligation, and there is 
no secondary hemorrhage when there is no suppuration, (2) it has been shown that 
the arteries are often quite healthy immediately above the aneurism (especiallj 
m the traumatic cases) 

D The danger of infecting the sac by the manipulations required to ligate the 
artery at its termination m the sac is not to be considered m aseptic operations 

Ligation of And — Scarpa was the first to advise the proximal ligation 
of the artery in the immediate vicinity of the sac as an improvement over 
the Hunterian ligation Its advantages are that it shuts off the circula- 
tion at once and allows the fluid contents of the sac to dram away com- 
pletely, allowing whatever laminated clot is present to remain The 
volume of the sac is diminished and the tendency is less for the passive 
clot to break up (Matas) 

In 16 cases of ligation of this type there were 7 cures, or 43 7 per cent , 
4 deaths, or 25 per cent , and 3 cases of gangrene, or 18 7 per cent Death 
from gangrene occurred m Horner’s and Bloch’s femoral aneurisms, and 
gangrene m Lewtas’ case demanded amputation 

Double Arterial Ligation — Proximal and distal ligation of the artery 
in the immediate vicinity of the sac, better known as double arterial 
ligation, was first successfully employed by Norris in 1843 Malgaine, 
m 1852, and Dupuytren before him, approved the operation It has been 
performed thirty times in this senes, with 17 cures, or 566 per cent, 3 
deaths, or 10 per cent , and 3 instances of gangrene, or 10 per cent 

Hemorrhage and infection were the cause of death in Page’s and 
Cooper’s femoral aneurisms, and death followed amputation for gangrene 
in Joyce’s femoral fistula According to Broca, the operation will be 
successful if the strip of artery between the ligatures contains no 
collateral branches 

Quadruple Ligation — Proximal and distal ligation of both artery and 
vein, or quadruple ligation, has been practiced in 27 cases, from which 
there resulted 21 cures, or 77 7 per cent , 2 deaths, or 7 4 per cent , and 4 
instances of gangrene, or 14 8 per cent Death from gangrene occurred in 
Pieri’s femoral and in McLean’s popliteal aneurisms Amputation and 
recovery followed gangrene in Eccles’ and Duval’s aneurisms of the 
femoral vessels 

Incision of the Sac — When the operation of Antjllus, or the incision 
of the sac, is performed, the afferent and the efferent vessels arc first 
ligated securely outside the sac, which is then incised and its contents 
evacuated, and a search made for any entering collaterals If such are 
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found, they are hgated on the periphery of the sac and the cavity is packed 

In i6 cases of this variety there were 8 cures, or 50 per cent , 5 deaths, or 
312 per cent , and 3 cases of gangrene, or 18 7 per cent 

While some claim the two advantages of incision of the sac to be the 
ability to empty the sac of clots and the increased facility for search of 
the collateral vessels, Delbet considers these advantages of little moment, 
because clots m the sac are rare, and because the search for the collat- 
erals is really not facilitated Among the chief objections to the method 
are the astounding secondary hemorrhages which may result from col- 
laterals so small as to be unsuspected during the operation, and the 
delayed wound closure from the abandoned sac Moreover, the calcare- 
ous plates, which so often line the sac, act as foreign bodies and interfere 
by their pressure with the perivascular nutrition, while the danger from 
disseminated emboli always remains 

Extii paHon — The operation of the complete extirpation of the aneur- 
ism after quadruple ligation of the afferent and efferent vessels, with its 
high percentage of favorable results, must be duly accredited (Fig ii) 
In 122 such operations there had been 117 cures, or 95 9 per cent, i death, 
or 8 per cent , and i residual gangrene, or 8 per cent Death occurred in 
Barendrecht’s case in the popliteal vessels, and failure resulted in Jabou- 
lay’s case of posterior tibial aneurism Among the cases of improvement 
may be mentioned the popliteal aneunsm operated upon by von Eisels- 
berg, in which there were residual plaques of gangrene of the foot, and 
Bornhaupt's aneurism of the popliteal vessels with residual motor and 
sensory changes, and von Eiselsberg’s brachial aneurism, which showed 
symptoms present after three years In this type of operation the disad- 
vantages of tardy healing and imperfect hsemostasis, as well as gangrene 
from pressure on arterial collaterals, which m other operations are so 
major, are here reduced to a minimum By careful dissection one may 
obviate the useless section of adherent nerves and vessels, whose loss 
plays so important a role in the formation of residual nerve and trophic 
disturbances In general, it fulfills all the requirements, presents the 
least danger, and has given up to the present the best results 

Conserving Operations — Most writers agree that the ideal operation is 
that which maintains the continuity of the vascular paths, and the pro- 
cedures which serve this purpose are here described under the caption 
conserving operations The continuity of one or both vessels may be 
maintained by three methods, ligation of the communication, lateral 
suture, and end-to-end suture 

I Ligation of the canal of communication is possible only in cases where 
the communication is short and easy of access (Fig 12) It has been 
successfully performed by Cranwell in a popliteal aneurism, and by 
Weigel in a brachial aneurism Delbet was successful in ligating the 
communication, but the resulting arterial varix necessitated extirpation 
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Ligation of the communication with a double ligation of the vein was 
done in the two brachial aneurisms of Van Ischmoot, and Boddaert and 
Vercauteren Ligation of the communication with a double ligation of 
the artery was successful in Westergaard’s femoral aneurism and in Erd- 
mann’s subclavian aneurism This operation was successfully performed 
by Berkeley and Bonney in an aneurism of the subclavian vessels, until 
hemorrhage, which followed suppuration from the replacement of the 
resected clavicle, necessitated ligation of the innominate artery 

2 Up to 1917, exclusive of war statistics, lateral sutuie of the arteiy 
and vem has been attempted in 10 cases, resulting in 8 cures and 2 deaths 
The cures are attributed to Veau in aneurism of the axillary vessels, 
Wiessinger and Korte in popliteal fistulas, and to Ray in an aneurism of 
the anterior tibial vessels Cures in aneurisms of the femoral region are 
claimed in the cases of Gessner, Stewart, and Halsted The femoral 
fistula, located in Hunter’s canal, operated upon by Doctor Halsted, was 
of particular interest Together with the characteristic symptoms of 
arteriovenous aneurism there were exhibited marked swelling of the 
affected leg and the presence of many healed ulcers The treatment con- 
sisted of lateral suture of the artery and the vein Heuer successfully 
sutured the femoral artery and vein in a femoral aneurism, but was 
unfortunate enough to lose his patient on the forty-fourth day from 
empyema complicating pneumonia, contracted in the hospital Hemor- 
rhage followed Horsle3'-’s double lateral ligature of the femoral vessels, 
for which a ligation of the external iliac aitery was later done, the patient, 
however, dying from an acute myocardial decompensation 

Lateral suture of the artery and double ligation of the vein has been 
done in thiee cases Zoege von Manteuffel, m lemoving an ossified 
femoral aneurism intimately connected with the femur, sewed two rents 
made m the artery and one m the vein, after which the vem and the 
tumor were resected Garre m a femoral aneurism and Doyen in a 
brachial aneurism doubly ligated and resected the vein with the tumor 
attached after the lateral suture of the artery Lateral suture of the 
vein with double ligation of the artery was successful in Montaz’s 
femoral, Matas’ subclavian aneuiisms, and in Newbolt’s popliteal aneur- 
ism In Greiss’s femoral aneurism, a double arterial ligation and resec- 
tion was performed and the segment was used to reinforce the lateral 
suture of the vein Improvement resulted from this treatment in Hal- 
sted’s femoral aneurism The one failure occurred in Auvray’s ligation 
of the communication, following a lateral suture of the artery 

End-to-end suture of the artery with the resection of the vem was 
accomplished by Garre m a popliteal aneurism, while end-to-end suture 
of the artery and lateral suture of the vein was accomplished by Murphy 
Godwin performed an end-to-end suture of the vem and a lateral suture 
of the artery, which latter he reinforced with a segment of transplanted 
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internal saphenous vein (Fig 13) Da Costa, in an aneurism of the 
popliteal vessels, made a lateral suture of the artery and an end-to-end 
suture of the resected vein, reinforcing the lateral suture with the seg- 
ment of the resected vein (Fig 14) 

Prelimtnaiy Test of the Collateral Circulation — ^The Korotkow blood- 
pressure test for determining the efficiency of the collateral circulation 
consists in compressing proximally the artery leading to the aneurism, 
and while maintaining this pressure, estimating the blood-pressure in the 
peripheral circulation, such as the finger The height of the blood- 
pressure thus found in the peripheral arterial segment furnishes the true 
indication as to the adequacy of the collateral circulation Thus it may be 
determined whether an obliterative operation may be undertaken 

The advantages and disadvantages of Korotkow’s test are aptly illus- 
trated in the axillary fistula of von Oppd When he compressed the 
axillary artery in this case immediately above the aneurism, the blood- 
pressure reading in the peripheral artery was 40 mm of Hg A prognosis 
of a sufficient collateral circulation was therefore made, and an operation 
undertaken It may be said that, near the tumor, two brachial veins 
opened into a much dilated axillary vein 

In the first operation, after the axillary artery was divided proxi- 
mally, the blood-pressure in the finger was found to be zero and the limb 
became pale Considering the collateral circulation adequate, however, 
the wound was closed, but the peripheral pressure did not return and 
the forearm and hand blanched It was then thought that the arterial 
blood had returned to the heart by way of the before-mentioned super- 
ficial axillary vein 

In a second operation this vein was ligated both distally and proxi- 
mally, but the blood-pressure in the finger still remained at zero It 
was certain, then, that some deep accessory vein carried the blood to the 
heart, for when compression was made in the wound between the stumps 
of the divided artery, the arm became red and the pressure in the fingers 
rose to 40 mm of Hg It was concluded, then, that some deep vein in 
the neighborhood of the artery had also been obliterated by the digital 
pressure, and that this vein was the one carrying the collateral blood 
back to the heart Further search revealed such a deep vein which von 
Oppel now ligated and divided centrally The pressure in the fingers 
then returned to 40 mm of Hg Following the removal of the bandage, 
however, the hand again paled and the blood-pressure dropped to zero, a 
phenomenon which can only be accounted for by the widening of the 
collateral paths 

Since the collateral paths had widened and diverted the arterial blood 
to the heart, a third operation was performed on the same day and the sac 
was excised entire, with the resulting cure of the aneurism 
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IX EXPERIMENTAL ARTERIOVENOUS ANEURISM 
Amussat, in 1843, was the pioneer in the field of experimental arterio- 
venous anastomosis, and he produced in horses several varieties of 
varicose aneurisms No further experiments on the subject were made, 
until, m 1878, Francois Franck studied its production from the standpoint 
of practical application to the clinical course and symptomatology of the 
condition Vignolo, in 1902, and Franz, in 1905, experimented along similar 
lines, and the work of the former was the basis of those who followed San 
Martin and Satrutegui produced fistulse on goats and had the courage to 
use their method m the treatment of two patients with senile gangrene, in 
the hope of opening up new paths to the arterial blood Both operations, 
however, were unsuccessful, and amputation became necessary Stimulated 
by Jaboulay, Carrel, in 1902, developed his circular arteriorrhaphy, with 
which he reversed the circulation in various parts of the body and trans- 
formed veins into pulsating arteries, and arteries into flaccid veins 
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THE TREATMENT OF MALIGNANT TUMORS OF THE THYMUS 

GLAND BY RADIUM 

By Henry H Janeway, M D 

OF New Yohk, N Y 

ATTENDINQ SUROEON TO THE MEMORIAL HOSPITAL AND CHIEF OP ITS RADIUM DEPARTMENT 

During the past year a number of patients with primary new growths 
of the mediastinum have been referred to the Memorial Hospital for 
treatment with radium In the case of one of these patients it has been 
possible to settle the diagnosis exactly by examination of a portion of 
the tumor removed for microscopical section Three other patients came 
to autopsy and an opportunity was thus afforded to study satisfactorily 
not only the histology of their tumors, but the relations of the primary 
growth and its extensions through the body In each of these four cases 
the diagnosis of a primary malignant new growth of the thymus gland 
was established by Dr James Ewing, who made the pathological ex- 
amination and has reported one of them, and two others not observed 
by the writer, in a recent article m which he called attention to this 
group of tumors, thoroughly discussed their histology, and collected and 
reviewed the literature^ In two other advanced cases observed by the 
writer the diagnosis was made from the close resemblance of their 
clinical course and objective findings to the cases coming to autopsy and 
proved by microscopical section Finally, three additional cases which 
ran a more benign course and came to us at an earlier stage of the dis- 
ease are herein leported In these cases, also, the diagnosis rests on 
the clinical data The significance of these last three cases, however, is 
great, for two of them have remained well foi long periods since 
their treatment by radium, one of them for a year and a half, and another 
for almost a year , the third has only recently been treated 

These results indicate that we have in radium an agent by which we 
may hope to produce a cure of certain malignant new growths of the 
thymus gland , and inasmuch as our experience indicates that malignant 
new growths of the thymus gland are more frequent than has generally 
been supposed, one should constantly bear in mind the possibility of their 
presence when studying patients with early thoracic affections 

The probability of obtaining a favorable result in the treatment of 
these tumors depends not only upon the early diagnosis and application 
of treatment, but quite as much upon the variety of the tumor with 
which we have to deal Ewing states that “ pathologically these tumors 
fall into two mam groups 

“ I Lymphosarcoma — composed of a diffuse growth of round poly- 
hedral and giant cells 

* Ewing, James The Thymus and Its Tumors Surg , Gynec and Obstet , 
1916, April, p 461 
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“ 2 Carcinoma — in which the main tumor cell is a pavement, cubical, 
or, rarely, cylindrical epithelium 

“ 3 Very rarely, spmdle-cell or myxosarcoma — believed to arise from 
the stroma of the gland — may be encountered 

“Of these varieties the lymphosarcomas are by far the most frequent 
They vary all the way from a process akin in structure to a granuloma 
with a more limited and slower giowth, to a very malignant rapidly- 
growing tumor composed of a diffuse growth of small round cells in 
which reticulum cells are largely missing No attempt has been made 
in the past to distinguish these tumors from other lymphosarcomas ” 
Ewing emphasizes, however, the fact that on close analysis the round-cell 
tumors of the thymus are found to differ in structure from the round-cell 
tumors of lymph-nodes “The lymphocytes aie scanty The chief cell 
showing mitosis is often polyhedial with acidophile cytoplasm, vesicular 
nucleus, and well-developed nucleoli They often cling to the walls of 
numerous small capillaries where they assume a cubical or even a 
cylindrical form They may produce abortive Hassall’s corpuscles The 
giant cells are of two main types (i) Pole-stammg reticulum cells with 
irregular outlines distended with vacuoles and red-cell detritus, and (2) 
myeloid giant cells with opaque acidophile cytoplasm and many vesicular 
nuclei These giant cells differ from the smaller giant cells of lymphatic 
Hodgkin’s disease The marked fibrosis suggests the desmoplastic prop- 
erty of carcinoma ” 

“ Thymic carcinoma, a much rarer tumor, preserves more perfectly 
in its cells the epithelial structure These tumois tend to lemain local, 
though they may produce metastases As a rule, they exhibit far less 
tendency to erode surrounding organs than is usual with carcinoma ” 
The favorable results obtained in the cases of our series which are 
still well for a year to a year and a half depend, no doubt, upon the fact 
that these tumors belonged to the less malignant type of lymphosarcoma 
The result to date in the case still under treatment. Case IX, though 
definite, is less marked than was the state of affairs for the same length 
of time in the other two cases coming for treatment while their tumors 
were still small This third early case probably represents a different 
type of disease histologically It may belong to the carcinomas Never- 
theless, the results in these three cases, as well as the profound impres- 
sion made upon the more malignant and rapidly-growing forms 
illustrated by Cases V and VI, strongly urge the importance of an early 
diagnosis and familiarity with the clinicall course of these tumors 

The first symptom is usually cough without expectoration or haemo- 
ptysis The cough may be associated at the very first, or very early in its 
course, with dyspnoea In the very beginning the majority of these cases 
are regarded as tuberculous processes in the lung This was so in the 
three cases of our series which gave the favorable results under radium 
treatment There will be with thymoma an absence of physical signs in 
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the apices and dullness over the centre of the upper portion of the 
sternum If these cases are treated for prolonged periods as tuberculosis, 
they may lose — depending upon the rapidity of the growth — the oppor- 
tunity of a very material benefit from treatment by radium In other 
cases, the dyspnoea is the pronounced symptom from the start and in- 
creases so rapidly that with a very cursory examination it is evident 
from the beginning that one is dealing with a tumor of the thorax The 
very malignant cases of this type may run their course in three or four 
or even two months’ time The majority of the cases of lymphosarcoma 
of the thymus metastasize and form extensions into the lung and pleura, 
and the very malignant cases do so early in their course Extension 
through the anterior wall of the chest or through the sternum is character- 
istic It has occurred m three of the cases m the present series, has been com- 
mented on by other observers, and appears to be of frequent occurrence 

Enlargement of the axillary lymph-nodes may occur before involve- 
ment of the cervical nodes , or enlargement of the axillary lymph-nodes 
may be out of all proportion to the involvement of the cervical nodes 
Such rapid extension to the axillary nodes suggests lymphosarcoma of 
the thymus As the disease progresses, the dyspnoea becomes extreme, the 
infiltration into the lungs and pleura increases, hydrothorax develops, the 
heart becomes displaced, and the large intrathoracic vessels and trachea 
and bronchi become seriously compressed, with consequent cyanosis and 
venous congestion of the upper chest, neck, and head In a special group 
of cases the blood picture may early resemble that of lymphatic leucaemia 
In fact, this diagnosis was made in one case referred to us Metastatic 
extension into the abdominal lymph-nodes and organs is frequent, but 
rarely acquires sufficient headway to cause symptoms before death occurs 
from pressure within the thorax 

In all cases X-ray examination is the one aid to diagnosis which is 
of the utmost importance The location and the appearance of the 
shadow are characteristic It is immediately above the pericardium, 
higher than the usual location of that due to enlargement of the peri- 
bronchial glands The character and the location of the shadow are well 
shown in the radiographs of the cases herein reported, particularly in 
Cases VII, VIII, and IX 

The radiograph is thus a valuable means of diagnosis Many of these 
cases have hitherto been classed as mediastinal Hodgkin’s disease or 
lymphosarcoma of the mediastinal lymphatics, but most of the true cases of 
mediastinal Hodgkin’s disease have exhibited invasive characters which 
have aroused the suspicion that they were thymomas Such errors, how- 
ever, are not of great practical importance, as both Hodgkin’s disease and 
true lymphosarcoma of the lymphatic glands are best treated by radium 

In conclusion it may be stated that (i) Malignant new growths, par- 
ticularly lymphosarcomata of the thymus gland are of more frequent 
occurrence than has hitherto been believed (2) Radium offers to patients 
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with this disease a real relief, and in certain cases even a prospect of cure 
(3) Every effort should be made to treat these cases with radium during 
an early stage, and, in order to do this, the possibility of malignant disease 
of the thymus should be considered and a radiograph taken in the earliest 
stages of all intrathoracic affections 

Case I — Mary D , aged forty-eight years. No 23678, applied 
for treatment November 15, 1916 Her present illness began in 
February, 1916, with the appearance of a nodule at the middle of 
the sternum The nodule was haid but not tender It gradually in- 
creased m size Shortly afterward a slightly enlarged gland was 
noticed just above the sternal notch In May, pain began to be felt 
in the sternum, and in June the sternal tumor had increased consid- 
erably in size, involving then the entire region of the upper part of 
the sternum and its right costal margin The patient then received 
X-ray treatment and two radium treatments The mass diminished 
in size, but the axillary lymph-nodes on both sides became much 
enlarged and later the left cervical lymph-nodes 

Exmmnahon — The region of the upper portion of the sternum 
IS the seat of a new growth extending from inch above the 
sternum to a point inches below From side to side it extends 
from the left margin of the sternum to a point 4 inches to the right 
of the sternum The mass is elevated Yz inch above the surface of 
the surrounding chest wall The most prominent point is at the 
juncture of the manubrium and gladiolus, just to the left of the 
middle line, where the tumor is 2 j 4 inches high The overlying skin 
at the summit of this portion of the mass is necrotic Immediately 
above the sternal notch is a lump % inch in diameter Beneath the 
middle of the left sternomastoid muscle is a gland the size of a 
hickory nut In both axillae are nodular masses the size of oranges 
Microscopical examination by Dr James Ewing of a piece re- 
moved from the sternal tumor for section in February, 1917, shows 
a tissue composed of dense hyaline connective-tissue bands and 
masses of tumor cells in their meshes These cells are as small as 
or smaller than lymphocytes Their nuclei are very hyperchromatic 
Traces of cell body stain with eosin Some cells are larger and poly- 
hedral There are no giant cells nor traces of thymus nodules 
or corpuscles 

Diagnosis — ^Diffuse round-cell thymoma 

Treatment — November 17, 1916 540 me, in 12 3-mm lead tubes, 
applied over the sternum, at a distance of 2 cm , for three hours 

November 18, 1916 864 me , in 12 3-mm lead tubes, applied, at a 
distance of 2 cm , for two hours, over the sternum 

November 23, 1916 500 me , m 5 tubes of i-mm platinum, applied, 
at a distance of 5 cm , to the left axillla for four hours 

November 24, 1916 450 me applied, m 5 tubes of i-mm platinum, 
at a distance of 5 cm , for four hours, to the right axilla 
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November 25, 1916 The mass in the sternum has practically 
disappeared 

November 26, 1916 384 me , in 12 tubes of 3 mm of lead, applied, 
at a distance of 2 cm , to the left side of the neck for ten hours 

December 6, 1916 Examination of the chest shows a marked 
improvement The tumor has practically gone A hard mass is pal- 
pable just above the left clavicle, about the size of a hen’s egg 

Fui flier Treatment — December 16, igi6 600 me, in 12 tubes of 
3 mm of lead, applied, at a distance of 2 cm , to the right side of the 
neck, for three and one-half hours 

December 20, 1916 480 me , in 12 tubes of 3 mm of lead, applied, 
at a distance of 2 cm , to the right shoulder, for four hours 

December 21, 1916, 720 me , in 12 tubes of 3 mm of lead, applied 
to the right axilla, for six hours 

January i, 1917 480 me, in 12 tubes of 3 mm of lead, applied, 
for eight hours, to the right side of the neck 

This second series of treatments produced only a very temporary 
improvement The patient died on February 6, 1917 

Autopsy by Dr James Ewing showed a primary thymoma 
The body is that of a rather poorly-nourished female There are three 
ulcerated areas on the anterior surface of the chest, each ij4 inches in diam- 
eter, and probably due to the action of radium upon tumor tissue 

On cutting through the skin we come to tumor tissue directly below the 
skin, which leads down through the sternum to the mediastinum This 
extends from the sternoclavicular joint down to about the centre of the 
sternum The upper half of the sternum is destroyed by tumor tissue 
There is a large mediastinal tumor, which is about 4 inches broad and 6 
inches long, which extends into both lungs and axilla Heart is negative, 
liver and spleen contain metastases , the kidneys show a diffuse granular nephritis 
The tumor is composed of diffusely-growing small round cells, resembling 
Ijmphocytes, with very hyperchromatic nuclei 

Case II — J N, male, aged thirty-two yeais. No 23743, appbed 
for treatment January 21, 1915 

Hist 01 y — Previous health good up to two years ago The pres- 
ent illness dates from that time, and first manifested itself by a 
tenderness in the upper portion of the sternum The tender area 
became swollen about one year ago, and the axillary lymphatics 
became enlarged Six months ago he discovered that his tempera- 
ture became elevated every evening, at times reaching 103° and even 
106°, though normal in the morning During the past four months 
he has had dyspnoea and a cough, and has lost considerable weight 
One month ago the tumor over the sternum was opened and drained 
Examination — In addition to the open wound and swelling 3 
inches in diameter over the sternum, the axillary and inguinal 
lymph-nodes are enlarged and the spleen is palpable below the 
lower border of the costal cartilages The radiograph of the chest 
shows a shadow of laige size (dimensions not given) in the thymus 
area of the mediastinum 
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Following X-ray treatment the patient improved, the mediastinal 
mass decreased in size, and the patient was discharged 

He was readmitted March 14, 1916, again discharged, and read- 
mitted January 2, 1917, having received during the whole period 
56 X-ray treatments 

On February 9, 1917, no tumor was palpable m the axilla or over 
the sternum The shadow in the upper mediastinum had decreased 
in size His temperature was normal and he had gamed 18 pounds 
in weight He left the hospital against advice, and was readmitted 
March 28, 1917, having been without treatment in the interval 
Examination then showed a recurrence of the mediastinal tumor 
associated with marked infiltration of the chest wall The patient 
was very weak and his temperature rose to I03°-I04° in the evenings 

He died May 7, 1917, of hemorrhage 

Microscopical examination by Dr James Ewing of a piece removed for 
section from the tumor on the anterior surface of the chest shows the struc- 
ture of giant-cell thymoma The morphology resembles that of Hodgkin’s 
granuloma, with excess of peculiar giant cells The giant cells are large, 
rounded or polyhedral, with light-staimng cytoplasm, nuclei multilobed and 
hyperchromatic, or multiple and vesicular and with very prominent strongly 
acidophile nucleoli They are larger than the cells of Hodgkin’s granuloma 
and somewhat resemble the myeloplaques of bone marrow They are 
numerous and appear uniformly over the entire section The derivation of 
the giant cells seems traceable to more numerous, smaller rounded or 
polyhedral epitheliod cells which make up the bulk of the tissue In some 
areas the smaller cells are exclusively present while other portions consist 
chiefly of giant cells Both frequently show mitosis The stroma is com- 
posed of small arterioles and capillaries with cellular walls, along which the 
main tumor cells are often arranged as cubical or columnar epithelium 
Throughout the section lymphocytes appear in moderate numbers Necrosis 
appears in a few areas and also affects isolated giant cells 

Case HI — ^F S , aged eight years, male. No 26223, applied for 
treatment February 6, 1919 Four months before this time the tonsils 
became enlarged A tonsillectomy was performed December, 1918, 
after which the cervical lymph-nodes, which had already begun to 
increase in size, rapidly grew larger An attempt was made to 
excise them in January, 1919 

ExamviiaUon — Poorly-nourished, pale child, cervical lymph-nodes 
much enlarged, some enlaigement of the axillary nodes, inguinal 
glands not enlarged Marked area of dullness over upper medias- 
tinum Heart displaced to left, otherwise normal Abdomen 
Spleen enlarged, its inner border within 2 cm of the middle line and 
3 cm below the level of the umbilicus 

Blood examination shows the picture of lymphatic leucaemia 
Red cells, 2,000,000, haemoglobin, 50 per cent , white cells, 143,000, 
small lymphocytes, 100 per cent 

Treatment — February 13, 1919 1436 me, filtered through 2 mm 

of lead, applied at a distance of 10 cm over the spleen for nine and 
one-half hours 
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The patient died suddenly the next day, presumably from the 
toxic effect of the products of a sudden excessive destruction of a 
tissue very sensitive to radium 

Autopsy, by Dr James Ewing, showed a general lymphomatosis, affect- 
ing especially the thymus gland, the cervical, thoracic and abdominal lymph- 
nodes — hydrothorax, atalectasis Lymphomatosis of spleen, liver and kidney 
Body of a male child, considerably emaciated Two long scars on either 
side of the neck, large mass of lymph-nodes on left side, small mass on the 
right side Axillary nodes moderately enlarged and very numerous Recent 
effusion of blood in the subcutaneous tissue over the sternum The left 
cervical nodes are fused into a soft affluent hemorrhagic mass, 4 x 5 cm 
adherent to skin and tissue about trachea and oesophagus The thymus 
region presents a soft tumor mass 6x8 cm , overlying and displacing the 
heart to left The heart and pericardium are normal Lymph-nodes at the 
root of the lung extremely enlarged Left lung slightly compressed, and 
pleural cavity distended by clear fluid Right lung congested and oedematous, 
no infiltration 

The spleen is moderately enlarged, firm, the section is pale, red, mottled 
Malpighian bodies very prominent and enlarged Liver slightly en- 
larged, firm Section opaque, brownish-yellow, markings obliterated and no 
visible infiltration 

Stomach Post-mortem digestion, slight hypertrophy of lymph follicles 
Kidneys much enlarged, both replaced almost entirely by a diffuse, 
opaque, soft tissue resembling leuksemic infiltration 
Intestines Peyer’s patches moderately enlarged 
Colon Slight catarrhal colitis 
Bladder, prostate and testes normal 

Mesentery Retroperitoneal nodes uniformly but slightly enlarged 
and soft 

Bone marrow Hypersemic and deep red 

There are diffuse extensions of the process into the left parietal pleura, 
the intercostal muscles, and infiltration of the periosteum of nearly all the 
ribs, and flat tumor masses extend outward from the spinal column to the 
mammary line over most of the pleura 

Mtcroscoptcal Exammatton — All affected organs are infiltrated by a small 
round cell, without much cytoplasm In general, all cells are small 
Dtagnosts — Thymic lymphocytoma, lympheemia 

Case IV — S S, male, married, aged about twenty-five years, 
No 26153 He applied for treatment January 10, 1919 His 
illness began four or five months ago with the development of a progres- 
sively increasing dyspnoea and pain in the chest and back 

Examination shows cyanosis and dilated veins over the chest 
and neck 

The physical examination shows the heart displaced to the left 
2 j 4 to 4 cm from the middle line Signs of fluid in the right chest 
are present below the angle of the scapula behind and the third nb 
in front The upper part of the chest is dull to flat , below, perfectly 
flat All over the right side and to a slight extent on the left, the 
breath sounds are loud, tubular, and whistling 

Liver IS much enlarged and abdomen slightly distended 
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X-ray examination of the chest shows the entiie right side ob- 
scured by a dense shadow, which is undoubtedly due to fluid and 
obscures an underlying tumor mass 

Treatment — ^January ii, 1919 2030 me, filtered through 2 mm 

of lead, at a distance of 10 cm , for nine hours 
On January 10 the chest was aspirated 

The patient failed to improve His dyspnoea increased, and he 
died on January 20, 1919 

Autopsy, by Dr James Ewing, showed a thymic tumor, stenosis of the 
trachea, right hydrothorax, metastases to the lungs and liver, and retro- 
peritoneal lymph-nodes 

The supraclavicular and axillary lymph-nodes are enlarged The pleura 
over the diaphragm on the right side is the seat of firm, nodular masses, 
which are somewhat confluent The lung is pressed under the clavicle, its 
lower border reaching to the fourth rib A mass of tumor tissue firmly 
binds the lung to the chest wall 

The upper part of the mediastinum is occupied by a dense mass firmly 
adherent to the lung and pericardium The pleura over the right lung is 
thickened and the seat of multiple nodules, in some regions an inch m thick- 
ness The tumor mass in the mediastinum tightly encircles the trachea 
The left lung is well aerated and almost normal 

Pericardium shows multiple nodules over its inner surface, especially 
prominent around the vessels Small isolated nodules are present in the 
posterior mediastinum and within the right lung 

In the neck are many nodes extending upward along the spinal column 
almost to the pharynx 

Liver The upper surface is studded with large and small tumor nodules 
Spleen is normal 

The stomach posteriorly is firmly attached to a large retroperitoneal 
mass, to which are also bound the duodenum and both kidneys 

Microscopical Diagnosis — The mam tumor mass and all the metastases 
are composed of large round and polyhedral cells with densely staining 
nuclei Since the mam tumor involved the thymus, a diagnosis of thymic 
tumor IS indicated 

Case V — W F, male, twelve years of age. No 29209 Febru- 
ary 2, 1919 

History — Aside from the usual diseases of childhood, the patient 
was well until December, 1918 He then, rather suddenly, devel- 
oped pain in the chest, dyspnoea, and, later, cyanosis These symptoms 
became gradually worse and a cough developed 

Exammatton — Well-nourished child, with dusky mucous mem- 
brane and cyanotic skin , respiration labored The whole of the left 
chest and upper mediastinum flat , fremitus increased , respiratory 
murmur absent , right chest percussion normal , breathing vesicular 
Loud-blowing systolic murmur heard over the base, loudest over 
the second right space and transmitted to right Over the centre 
of the sternum is a bluish, soft, discoid swelling 3 cm in diameter 
The axillary lymph-nodes on both sides are enlarged , cervical nodes 
are not enlarged The abdomen is normal X-ray examination of 
chest shows the left side almost entirely filled by a dense tumor 
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mass, except at the extreme apex and along the lateral border of 
the ribs A small amount of fluid is present in the lower left pleural 
cavity The peribronchial glands around the left hilus are enlarged 
Treatment — 1500 me hours, filtered through 2 mm of lead, were 
applied to the sternum at a distance of 10 cm Improvement was 
apparent the next day The dyspnoea cleared up, the venous con- 
gestion of the face, neck, and upper part of the chest disappeared , 
the tumor on the front of the chest completely retrogressed 

February ii, 1919 103 me of active deposit of radium were 

administered intravenously The injection did not produce further 
improvement , in fact, there gradually developed a recurrence of the 
dyspnoea Between February 18 and March 4, 10 X-ray treatments 
were administered These were distributed over the chest, back, 
axillse, and supraclavicular regions 

February 15, 1919 19 ounces of fluid were withdrawn from the 

left chest 

March 5, 1919 The father of the child decided to take the boy 
home and continue the treatment with X-rays at home When he 
left he was improved, but not markedly so, and died at his home on 
March 26, 1919 

There can be no question but that this case is also a thymoma 
The location of the shadow in the anterior mediastinum, the late 
involvement of the lymphatic glands — particularly the fact that the 
axillary lymphatics were first and most extensively involved — and 
the appearance of the tumor through the anterior chest wall, are all 
characteristic features 

Case VI — M J , male, aged twenty-nine years. No 24398, appeared 
for treatment December 7, 1917 

History — Seven or eight months ago the patient noticed some 
swelling in the neck, which he attributed to an enlargement of the 
thyroid gland At the same time dyspnoea developed which so in- 
creased up to five months ago that his condition became desperate 
He was cyanotic and could not he down He was operated upon by 
his local physician, who removed what he considered a goitre The 
mass was soft and found to contain pus — ^probably degenerated 
tumor tissue Sections of tissue removed showed the structure of 
lymphosarcoma A temporary improvement followed this opera- 
tion, but two months later the former dyspnoea returned, but was 
relieved by four X-ray treatments over the chest During the past 
three weeks there has been a gradual return of the dyspnoea 

Radiographic examination shows a wide mediastinal shadow, 17 cm 
m diameter at the level of the manubrium, and 15 cm wide at the 
level of the angles of the scapula The heart and large vessels are 
obscured The cervical lymphatic glands in the supraclavicular 
spaces of both sides are enlarged 

Treatment — December 8, 1917 1000 me, filtered through 2 mm 

of lead, applied over the sternum for eighteen hours, at a distance 
of 10 cm 

Following this treatment the improvement was very great and 
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treatment was continued January 20, 1918, when 1700 me , filtered 
through 2 mm of lead, were applied at a distance of 10 cm for four 
and three-quarter hours Further improvement followed and was 
described in a letter as follows by the rontgenologist who followed 
this case in Baltimore from whence the patient came for treatment 
“ The first rontgenogram made December 4, 1917, at St Agnes Hos- 
pital, shows a single tumor shadow strongly suggestive of a lympho- 
sarcoma occupying the centre of the chest cavity and extending 
well to both right and left sides The blood-vessels and practically 
the entire heart are obscured by this shadow A rontgenogram made 
December 17, 1917, after the first radium treatment, is clear cut, the 
heart is well defined, but in the region of the blood-vessels, espe- 
cially at the arch, it is much wider than normal ” 

Rontgenograms made on January 23 and February 5, after the 
second radium treatment, reveal practically a normal chest picture 
with the exception of a very slight widening in the region of the 
ascending arch of the aorta 

Later we received a note stating that the patient died on March 
13, 1919 It appears that death occurred suddenly and in some 
attack associated with high temperature, as if of some acute infection 
In this patient again the final proof that we are dealing with a 
primary malignant tumor of the thymus gland is wanting, the evi- 
dence being only clinical and depending upon the site of the growth 
Case VII — ^D M , female, aged fourteen years. No 25173, applied 
for admission February i, 1918 She had suffered from attacks of 
“ auto-intoxication ” between the ages of six and ten These attacks 
were severe between eight and ten years of age Between ten and 
thirteen years of age her health was excellent In the summer of 
1917, while in the Adirondacks, she began to feel tired and developed 
an evening rise of temperature She became so ill that she was 
kept in bed for two or three weeks and lost 15 pounds At the 
same time she developed a cough and irregularity of heart action 
After leaving bed, she attempted to go to school, and though some- 
what better, she never regained strength or felt well during the 
whole of the next winter About the middle of January, 1918, she 
noticed that there was some enlargement of the supraclavicular nodes 
on both sides 

She began treatment on February 2, 1918 At that time the deep 
cervical and supraclavicular lymphatic glands were slightly enlarged 
on both sides of the neck The rontgen examination discloses a 
mediastinal mass at the level of the thymus (Fig i) 

Treatment — February 2, 1918 5076 me hours, filtered through 2 

mm of lead, at a distance of 4 cm , applied over the upper portion 
of the sternum 

Between February 4 and June 6, 1918, she received 15 X-iay treat- 
ments distributed over both sides of the neck, both supraclavicular 
regions, and both axillae 

Subsequent course March 7, 1918, X-ray examination showed that 
the mediastinal mass had diminished 2 cm in diameter 
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March 30, 1918 Further reduction in the mediastinal mass Her 
health had improved much and the cough was less 

June 12, 1918 General health good , no cough , no glands pal- 
pable on the right side of the neck, only pea-sized nodules on the 
left side, and continued reduction of the mediastinal mass , 727 me , 
filtered through 2 mm of lead, applied at a distance of 4 cm , over the 
upper part of the sternum for seven hours 

September 9, 1918 1736 me, filtered through 2 mm of lead, 

applied over the upper part of the sternum at a distance of 4 cm for 
two and nine-tenths hours 

Following this date the conditions in the mediastinum remained 
unchanged 

May 5, 1919 The general health of the girl had remained excel- 
lent, and X-ray examinations gave no evidence of a recurrence of 
the mediastinal growth (Fig 2) 

Case VIII — G K , male, aged twenty years. No 25565, applied 
for treatment June 15, 1918 

History — ^Aside from pneumonia four years ago his previous 
health had been good His illness began with the development of a 
cold accompanied with cough in October, 1917 During the next 
month or two this alternately improved and became worse In 
February, 1918, he developed pneumonia with which he was ill in 
bed for four weeks His physician believed that he had tuberculosis 
and a little later referred him to Doctor Trudeau’s sanitarium, 
where he remained eight weeks until June i When he went there 
he had a cough with mucous expectoration, but no blood, severe 
pain in the left side of the chest, and some pain in the right chest 
At the time he left the cough had ceased and the pain had disap- 
peared He had also gamed in weight from 114 pounds to 130 at the 
time of leaving On his return to New York he was referred to us 
for radium treatment, solely because the X-ray examination of his 
chest showed the presence of a mediastinal mass 

The rontgenological examination at the Memorial Hospital on 
June 22, 1918, showed a large well-defined mediastinal mass (Fig 3) 
Its upper limit extended to the level of the clavicles The lower 
border was on a level with the second rib The shadow of the tumor 
measured 12 cm in diameter 

On the right side the mass extends outward beyond the right 
border of the heart, and from the right hilus an infiltrating process 
extends into the right middle lobe of the lung, the upper border of 
which is sharply defined There is one discrete large gland at the 
left hilus 

The patient has the general appearance of a fairly well-developed 
young man who is not very well nourished and who looks ill The 
heart is normal and the abdomen is normal 

Treatment — June 16, 1918 919 me, filtered through 2 mm of 

lead, applied over the upper part of the sternum at a distance of 10 cm 
for twenty-two hours 
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Between June i8 and 22 he received five X-ray treatments Exami- 
nation June 22, 1918, shows definite improvement 

July 1, 1918 Marked diminution 111 the size of the mediastinal mass 
May 15, 1919 The general health of the boy had remained good 
and an X-ray examination gave no evidence of a recurrence of the 
growth (Fig 4) 

Case IX — A W , male, No 26424, applied for treatment April 27, 
1919 Previous health good During the past summer developed a 
dry cough and some slight dyspnoea on exertion 

Physical examination disclosed a normal chest except for dull- 
ness over the upper mediastinum 

The genei al appearance of the patient is that of a well-developed 
and healthy man Radiographic examination of the chest shows a 
flattened spherical mass 93^ cm 111 d.ameter lying immediately be- 
hind the upper end of the sternum with its centre opposite the 
sternal notch Its location is typical of thymus tumor (Fig 5) 
Treatment — ^Aprul 27, 1919 1058 me , filtered through 2 cm of lead, 
and applied at a distance of 10 cm for eighteen and one-half hours 
over the upper anterior mediastinum 

May 24, 1919 Second radiograph shows a very slight decrease in 
the diameter and density of the tumor (Fig 6) The general condi- 
tion of the patient is improved, while the location of the rontgeno- 
graphic shadow of this tumor is typical of tumor of the thymus gland 
The failure of the growth to respond more to the radium treatment 
indicates that tumor is different from the type of lymphosarcoma 
present in the other cases 
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MALIGNANT DISEASE OF THE LUNGS, ITS EAELY RECOGNI- 
TION AND PROGRESSIVE DEVELOPMENT, AS STUDIED BY THE 
RONTGEN RAYS, WITH REMARKS ON TREATMENT* 

By Geoege E Peaheer, M D 
of_Philadei,phia, Pa 

Preceding the study of the chest by means of the rontgen rays, an 
antemortem diagnosis of malignant disease of the lungs, according to 
Warfield, was not made m a large percentage of cases because of the gen- 
eral good condition of the patients and the indefinite symptoms which 
this disease produces Even with the study of the chest by means of the 
rontgen rays, I am sui e that the disease is not generally recognized in its 
earliest stages In its earliest stages I believe that it cannot be definitely 
diagnosed by any means In its latest stages it should not be mistaken 
by any rontgenologist By reviewing the rontgenograms of a large num- 
ber of patients, some of which have been followed over a period of sev- 
eral years, during which we have studied the progressive changes in the 
lesions, and by reversing the study, we have been able to trace the gfross 
lesions back to their veiy mcipiency As a result, I am hoping that we 
shall be able to recognize this disease much earlier than it has ever been 
recognized heretofore There is, of course, a microscopical stage in its 
development at which time we can never hope to recognize the disease 
Its early lecognition will serve as a guide in the treatment In some 
instances it will prevent a mutilating operation, and I am hoping in the 
future that its early recognition may lead to the early institution of some 
form of constitutional treatment which is, as yet, undiscovered I am 
sure that at present many patients are operated upon with the hope of 
complete recovery at a time when there is already distinct metastasis m 
the lungs and mediastinum On this account I believe that we should 
urge a lontgen examination preceding all operations for carcinoma of the 
breast When the lesions within the chest are doubtful, I believe that 
they should not stand in the rvay of an operation 

Malignant disease of the lungs may be divided into primary and sec- 
ondaiy (or metastatic) 

Primal y malignant disease of the lung is rare It is of two types the 
nodular and the infiltrating The nodular type consists of nodules devel- 
oping near the roots of the lung, but also in the parenchyma, and con- 
sists of varying sized masses, lather sharply defined and irregularly 
outlined The infiltrating type, which is the more common, begins at the 
loot of the lung and gradually infiltrates the entire lung This fills the 
entire chest, and may come on so gradually, and produce such indefinite 

* Read before the Philadelphia Academy of Surgery, January s, 1920 
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symptoms, that the disease is not suspected until the entire lung has 
become filled, and until one side of the chest is entirel}’- solid, associated 
with marked displacement of the heart and mediastinal tissues to the 
opposite side, and associated with the formation of pleural effusions early 
The symptoms associated with primary malignant disease of the 
lungs consist usually of dyspncea, pain, with or without pleuritic friction, 
and dullness varying with the degree of the involvement of the lung As 
a result of the extensive dullness, the first thought is a pleural effusion, 
but in aspirating the chest only a lelatively small amount of fluid is ob- 
tained, and this is generally a blood}"- serum When bloody serum is 
obtained in a relatively small amount, malignant disease should always 
be suspected, and a rontgen examination should be made if it has not 
been made previously By means of the rontgen rays, one recognizes an 
opacity in the early stages consisting of a mass of infiltrating dense 
tissues about the root of the lung spreading towards the periphery If 
the malignant disease is sarcoma, it is especially apt to extend outward 
along the septum between the upper and middle lobe, or between the 
upper and lower lobe on the left side, or about the middle lobe on the 
right side, and this may be a fairly early sign If the primary malignant 
disease is carcinoma, it consists of an infiltrating mass about the root of 
the lung extending outward along the bronchial tree, I believe most 
frequently in an upward direction, which serves somewhat to distinguish 
it from the inflammatory infiltrations about the root of the lung which 
tend to spread downward In the late stages the whole of one side of the 
chest IS a uniform dense mass with displacement of the heart and medi- 
astinal tissues to the opposite side, with generally clear lung on the oppo- 
site side The lung area on the opposite side may be i educed to one-third 
or less In less advanced stages the apex of the lung may remain clear 
and the lower portion of the base of the lung may remain clear, unless 
there is associated pleuritic effusion Sometimes by vaiying the position 
of the patient this lower portion of the base of the lung can be demon- 
strated to be clear by displacement of the fluid upwards 

Secondmy oi metastatic malignant disease of the lung is very common, 
and I believe much more common than has been recognized up to the 
present time In a quotation made by Warfield in the repoit of cases 
studied in Middlesex Hospital, he states that metastases were found in 
the lungs of 178 out of 516 autopsies performed on persons vho had died 
from cancer of the breast, and he states that at least one-third of all 
patients dying from cancer of the breast have metastasis in the lungs 
It would seem to me, from my studies, that the proportion would be e\ en 
higher than this Gross found in 432 autopsies, collected from \arious 
sources, metastases in the lungs in 49 9 per cent 

Metastatic saicoma, in my experience, has mostl} followed sarcoma (^) 
of the testicles, though it may, of course, be secondary to sarcoma any- 
where in the body The lesions are nodular and occupy more particularly 
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the parenchyma of the lungs They are generally sharply defined and 
vary in size from a small pea to an English walnut, or rarely as large as 
an orange They are probably carried to the lungs in the blood stream 
and are distributed as emboli in the terminal blood-vessels in the par- 
enchyma In none of these cases studied by me did the patients have 
any lung symptoms, and the disease in the lungs had not been suspected 
by the physicians who referred the patients — generally for treatment of 
some local recurrence or some other metastasis This condition of metas- 
tatic sarcoma of the lungs occurs so frequently, in my experience, that I 
never start treatment of a sarcoma Avithout examining the chest, and when 
metastatic sarcoma of this kind is found within the chest, the rontgen 
treatment has been of no avail 

Hypemephioma metastasizes early to the lungs, and I believe the 
chest should be examined in every case in which hypernephroma is sus- 
pected, or whenever hypernephroma has been diagnosed In one case 
sent to me for post-operative treatment three weeks after the operation 
for hypernephroma, in which the patient’s general condition was good 
and there was no thought on the part of others as to recurrence or metas- 
tasis, I made an examination of the chest and found undoubted evidence 
of infiltration of the lungs This consisted, not of nodules, but of a gen- 
eral infiltration of small miliary bodies extending outwards from the 
roots of the lungs which somewhat resembled an infiltrating tuberculosis, 
but the lesions were more sharply defined and did not follow the usual 
distribution of tuberculosis The appearances were sufficient to make a 
diagnosis when associated with the history, and the subsequent develop- 
ment of the case proved that my diagnosis was correct I am not sure 
that this diagnosis could have been made ftom the plates without the 
previous history 

Metastatic carcinoma of the lungs, in my experience, has most fre- 
quently followed carcinoma of the breast However, it must be admitted 
that I have had very much more opportunity of studying this group of 
cases than those belonging to malignant disease in any other part of the 
body I have studied the chests in 225 cases of malignant disease of the 
breast At present I make a chest examination of every patient referred 
to me for rontgentherapy for carcinoma of the breast, whether for the 
primary disease, ante-operative, or post-operative treatment There have 
been long intervals in the past when I did not follow this procedure My 
experience now convinces me that this should always be done Metas- 
tatic carcinoma of the lung is of four types 

I The nodular type, which we all have recognized for many years, 
and which is characteristic as early as the nodules can be demonstrated 
These nodules are generally distributed in the parenchyma of the lungs, 
though they may be located about the roots as well as in the parenchyma 
These nodular lesions vary in size from that of a pm-head to an English 
walnut They are generally not very dense and are not sharply out- 
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lined, but present a fuzzy appearance suggesting cotton balls They are 
very much less dense and less sharply defined than metastatic sarcoma, 
though their distribution is very similar This is the type that has been 
particularly studied and described by Moore and Carman Apparently 
no other type was recognized by them at the time of the complete and 
able presentation of this subject before the American Rontgen Ray 
Society in September, 1915 They describe the lesions as varying in 
density from a faint shading to a degree approximately that of the 
heart, depending on the stage of the disease At the time of the pre- 
sentation of this paper it was undoubtedly the most complete rontgenologi- 
cal study of this disease made up to that time, and in general represents 
our knowledge of the subject up to that date They had made a study of 
71 cases The character of the distribution of these lesions would lead one 
to suspect, as Moore and Carman also suggest, that these metastases are 
embolic and travel through the blood rather than through the lymph streams 
2 The infiltrating type, hegimnng at the hilus or mediastinum This, I 
believe, is the most common type and, as has been so well said by Holmes and 
Ruggles, IS “ unrecognizable in the early stages and unmistakable in the 
later ones ” This begins as a general thickening or infiltration about 
the hilus which, in its earliest stages, resembles the inflammatory thick- 
enings that we so commonly find in this region, but which I believe 
differs slightly in that it presents more localized density without outline 
at the very roots of the lungs It then shades so gradually as it extends 
outwards that it is lost in outline I think I notice, too, a greater ten- 
dency towards an extension upward about the upper bronchial tree and 
toward the upper lobe than is usually found in the inflammatory lesions, 
for, as we know, in the chronic inflammatory lesions giving rise to thick- 
ening about the hilus of the lungs, there is a tendency towards increased 
thickening about the lower bronchial trees as compared with the upper 
This evidence, however, m this early stage is only suggestive, and is not 
characteristic As the disease progresses this area of density increases, 
extending toward the periphery, but extending particularly toward the 
upper lobe Associated with this there is a general increase in the width 
and density of the mediastinal tissues In some cases this mediastinal 
thickening is greatest in the upper portion just below the inner extremi- 
ties of the clavicles, and at times distinct masses can be recognized in 
this upper mediastinum It would seem, from the location and general 
distribution and development of the disease in these cases, that it is a 
direct extension through the lymphatic system, just as it commonly ex- 
tends through the palpable glandular system into the axilla, then into the 
supraclavicular region, and then into the mediastinum Handley con- 
cludes that the vast majority of metastases are due to lymphatic permea- 
tion It has seemed to me that, in some cases, I have been able to 
transform these lesions into dense fibrous tissue and, m a few cases, the 
patients are still living after several years One patient is living nine 
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years after removal of both breasts for malignant disease, and eight 
years after definite mediastinal involvement She has been treated by 
rontgentherapy and looks well 

3 The imhary infiltration (very similar to miliary tuberculosis), and 
consists of a fine mottling throughout the lung fields, but, as recognized 

^ also by Holmes and Ruggles, these small areas of increased density are 
a little larger, more dense, and more sharply outlined than those of tuber- 
culosis This type is more difficult to diagnose, I believe, than any of the 
others, and it is likely that the diagnosis could not be made excepting in 
association with the history and careful study of the clinical symptoms 
The absence of fever and the absence of other symptoms of miliary tuber- 
culosis will easily eliminate tuberculosis in the differential diagnosis 
An infiltrating syphilitic lesion of the lungs may resemble it, but can be 
differentiated by means of a negative Wassermann test Infiltration of 
the lungs associated with leucaemia also resembles this form of metastatic 
carcinoma, but a careful differential blood examination will eliminate the 
diagnosis of leuc^mia 

4 This type consists in a progressive thickening of the pleura associated 
with pleural effusion This type is probably a direct extension of the 
disease from the.breast into the pleura Deaver and McFarland say that 
in " advanced cases the intercostal muscles often become diseased, and in 
some instances the pleura is involved as a result of the extension of the 
cancer cells through one or other of the intercostal spaces ” Handley 
found secondary nodules in the pleura in 38 perWnt of 422 cases 

It would seem, from the above types, that all the various theories as 
to the nature of the extension of metastatic carcinoma are clearly illus- 
trated and that all the theories are correct m certain cases 

In a series of cases studied previous to July i, 1919, consisting of 242 
cases of carcinoma, we found positive evidence of pulmonary carcinoma 
m 216, negative, 29, doubtful, 7 This high percentage of positive find- 
ings IS partially influenced by the fact that, in many instances, the exami- 
nations were made because disease was actually suspected in the chest, 
but it also indicates the advanced stages of the disease in which the 
majority of patients are referred for rontgentherapy 

Of the 216 cases of malignant disease of the lungs there were Primary 
carcinoma, 2, metastatic carcinoma, 196, primary sarcoma, 7, metastatic 
sarcoma, li 

Of the cases of metastatic carcinoma of the lungs the great majority 
were secondary to carcinoma of the breast I am not specifying the num- 
ber because it would give a wrong'impression, since all patients suffering 
from carcinoma have not been examined Of the cases of metastatic car- 
cinoma of the lungs there were Mediastinal and hilus involvement, 150, 
nodular, 34, miliary, 10, pleural, 12 

It IS evident, therefore, that the mediastinal and hilus cases are almost 
five times as frequent as the nodular 
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The statement has been made that fat patients are more liable to 
early and rapid metastasis than thin patients I, therefore, studied the 
various groups as above arranged, with the idea of determining whether 
any of these groups were especially liable because of the amount of 
adipose tissue Also to confirm or deny, if possible, the above statement 
as to the relation of fat and metastasis 

Of the mediastinal and hilus variety there were fat patients, 53, 
medium, 65, thin, 32 Nodular variety, fat, 5, medium, 17, thin, 12 
Miliary, fat, 6 , medium, 4 , thin, none Pleural, fat, 4 , medium, 5 , thin, 3 
It would seem, therefore, that the thin patients are slightly more 
liable to the nodular variety of metastatic carcinoma, and second that 
the fat and medium patients are very much more liable to metastasis 
than the thin 

In a series of 42 cases studied since July i, 1919, in each series all 
patients who were sent for post-operative treatment following carcinoma 
of the breast were examined, and we found positive metastatic carcinoma, 
17, doubtful carcinoma, 16, negative, 9 

It would seem, from these studies, that approximately 50 pei cent of the 
cases that come for post-operative treatment have metastatic carcinoma 
within the chest at that time The effect of rontgentherapy on these pul- 
monary lesions IS difficult to determine One does not generally have the 
opportunity of studying these patients over a long period of time unless 
they are under some form of treatment Therefore, we do not have the 
opportunity of comparing the progressive changes in a group of untreated 
cases with the changes that I can recognize in the patients which have 
been treated In some of these patients treated some of the lesions 
seemed to have disappeared temporarily In others, the lesions become 
more dense and more fibrous, resembling somewhat a fibroid phthisis 
In a few instances the patients are still living several years after begin- 
ning treatment, and are apparently m good health In most cases, how- 
ever, while there is temporary improvement extending over a period of 
months or a year, the disease takes on a more rapid form of development 
with evidence of general carcinomatosis followed by death The symp- 
toms and rontgen findings which develop as a result of progression of 
the disease most frequently involve the spinal bones, but also frequently 
involve the upper extremities of the humeri and the upper extremities of 
the femurs The liver, in the cases which I have had under treatment, 
has not become involved, as indicated by symptoms of enlargement, as 
frequently as one would suspect from the text-book statements 

Rontgentherapy in these cases does accomplish some good, and, in a 
number of cases, definite disappearance of lesions has been proven One 
patient w^as referred to me by the late Dr Wm L Rodman, who had one 
breast amputated and found to be sarcoma, and the other breast ampu- 
tated a year later and found to be carcinoma, and then, within six months 
she was referred to me wuth a v&ry definite mediastinal tumor, and this 
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was nine years ago She is to-day in reasonably good health, is very 
stout, and X-ray examination shows partial calcification of this tumor 
In some other patients I have found disappearance of the metastatic 
nodules in the lungs, and in others disappearance of the mediastinal in- 
volvement In five patients I have been able to get a healing process in 
metastatic carcinoma of the spine I have been able to get reformation 
of portions of ribs that had been destroyed by metastatic carcinoma, or 
at least in which the lime salts had all been removed, so that the outline 
of the rib could not be seen at the area of disease These have reformed 
Such results are only obtained occasionally, however I believe that all 
cases can have their lives prolonged and perhaps made more comfortable 
In general, I believe that when the lungs are involved it must be 
looked upon as a part of a general carcinomatosis, and with few, if any, 
exceptions one cannot expect a complete and permanent recovery 

CONCLUSIONS 

1 Primary maUgnant diseases of the lung is rare, but presents rather 
characteristic appearances rontgenographically 

2 Metastatic malignant disease of the lung is common, and should 
always be looked for in connection with advanced malignant disease 

3 A rontgen examination of the chest should be made in every case of 
carcinoma of the breast referred for operation or rontgentherapy 

4 Metastatic carcinoma of the lungs may be one of four types Nodu- 
lar, mediastinal with infiltration about the roots, general, miliary infil- 
tration, or pleuritic 

5 Greater attention to details in these studies will lead to earlier 
recognition of the disease 

6 Rontgentherapy can be expected to prolong life and give some im- 
provement m symptoms, and perhaps occasionally the life may be pro- 
longed sufficiently to consider it a cure 
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CIRCUMSCRIBED PAN-MURAL UI.CERATIVE CYSTITIS 

ELUSIVE ULCER (HUNNEB) 

By Floyd E ICeene, M D. 

OF PniLADEliPHIA, Pa 

In 1914 Hunnei presented his first report of eight cases of a rare type 
of bladder ulcer in women (Hunner, G L Tr South Sutg and Gyncc 
Assoc , 1914, 27, Boston Med and Surg Jow , 1915, 172, 660) He has 
subsequently reported seventeen additional cases under the title of “ Elusive 
Ulcer of the Bladder (Hunner, G L 1918, Amer Jow of Obstet and 
Diseases of Women and Children, Ixxviii, No 3) During the past three 
years, ten such cases have been treated on Dr John G Clark’s service at 
the University Hospital and this paper is based upon our findings m 
these patients 

While this type of lesion is undoubtedly rare, we are confident that it 
IS often overlooked not only because of failure to make a careful inspec- 
tion of every portion of the bladder, but also to lack of proper interpreta- 
tion of the findings which in the earlier cases may show very little 
variation from the normal so far as gross changes are concerned In 
looking back over our own experience in cystoscopic work, we recall 
cases that were doubtless of this type, m which the condition was over- 
looked completely, or, recognizing it, we failed to direct appropriate 
treatment for its cure 

This error was forcibly impressed upon us by a case, long under our 
care, who finally consulted and was operated upon by Doctor Hunner , at 
operation he demonstrated, without question, the extent of disease and 
the complete cure in this case left no doubt as to the wisdom of his teach- 
ing regarding the value of excision 

Hunner has described the condition under the name of “ Elusive 
Ulcer,” choosing the term to designate the difficulty often experienced m 
locating the ulcer Such a nomenclature seems unsatisfactory in that 
it gives no conception of the pathology and, in fact, may be misleading 
111 that it magnifies the importance of the ulcer which m reality is a 
small part and but an end result of an inflammation involving a consid- 
erable portion of the entire bladder wall The lesion brings to mind a 
type of disease which Nitze calls Cystitis Parenchymatosa (Knorr Die 
Cystoskopie und Urefluoskopie beim Weibe, p 211), in which not only the 
mucosa but the submucosa and muscularis participate, and until recently 
we have spoken of the lesion we are about to describe as a circumscribed 
parenchymatous ulcerative cystitis Dr Allen J Smith has suggested 

* From the Department of Gynecology, University of Pennsylvania Read 
before the Philadelphia Academy of Surgery, January S, 1920 
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that the word “ pan-tnural ” be substituted for " parenchymatous,” point- 
ing out the fact that the former is more accurate in its application to the 
pathology of the bladder as well as more descriptive of the extent of the 
inflammation, and we have followed his suggestion 

Pathology'^ — Grossly, the lesion is characterized by more or less 
thickening of the entire bladder wall with oedema and minute, superficial 
ulceration of the mucosa The disease is practically always limited to 
the vertex of the bladder, although rarely it may extend downward and 
laterally on one or both sides to within a few centimetres of the trigone 
The amount of bladder wall involved varies considerably, of our oper- 
ative cases, the tissue removed ranged from 2 by 3 centimetres to 7 by 7 
centimetres The disease is never “ patchy ” in distribution, but is 
limited to one section of the bladder The bladder wall is distinctly 
firmer than normal and in two of our cases the induration could be 
detected on bimanual examination The inflammation may extend be- 
yond the bladder confines, not infrequently involving the paravesical 
tissues and adjacent peritoneum Such a paracystitis is most commonly 
found in association with and in the immediate vicinity of a compara- 
tively large ulcer 

The mucosa is thickened and oedematous and with proper illumination 
the diseased area stands out in sharp contrast with the normal bladder 
The ulcers may be single or multiple , in our series the latter has occurred 
more commonly, but m no case have we found more than three The 
areas of ulceration are always minute and very superficial, because of 
this one may at first glance have difficulty m locating them The ulcer 
usually presents a clean, bright red surface with sharply cut edges The 
lightest touch with a cotton-covered probe will be followed immediately 
by bleeding 

Microscopically, the picture is that of an inflammation involving the 
entire bladder wall and paravesical tissues The bladder wall is thick- 
ened, due m small part to fibrous tissue, but largely to loosening of the 
intermuscular and paravesical connective tissue incident to cedema Within 
the areas of ulceration, the inner surface of the mucosa fails to show the 
presence of the ordinary epithelium, the basement membrane is, as a 
rule, well marked and is often somewhat thickened Immediately be- 
neath the basement membrane in the non-ulcerated portions are areas of 
dense round-cell infiltration, consisting mainly of lymphocytes and plasma 
cells ' Where there is loss of the surface epithelium, the fibrous tissue is 
very loose and is filled with polymorphonuclear leucocytes 

The deeper part of the submucosa may be fairly free from an inflam- 
matory exudate and shows little change save loosening from oedema, but 
its blood-vessels often stand out prominently, due to the number of 
polymorphonuclear leucocytes which are seen not only within the lumen, 

am greatly indebted to Dr Allen J Smith and Dr Charles C Norris for 
their interest and assistance in the study of these sections 
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Fig I — Cystoscopic picture shotting: diseised arei above and normal mucosa 
with ureteral orifices below Intense congestion about three small super 
ficial ulcers w hich are situated in low er portions of the oedematous rone Section 
e\cised measured 7 \ 7 n 4 cm The disease was located in the vertex of the 
bladder but is here shown near the base in order to demonstrate the essential 
features in one draw mg 
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but infiltrating the vessel walls and perivascular tissues Here mononu- 
clear cells are fairly rare, only an occasional large mononuclear being seen 

The same vascular and perivascular polynuclear invasion affects the 
blood-vessels in the muscular and outer coat, being often very marked in 
the latter, so that a leucocytic thrombus is in many instances apparent, 
and the leucocytic involvement of the coats is such that one would speak 
of an acute exudative arteritis and phlebitis The appearance is given 
that the lymph channels are similarly affected Foci of round-cell infil- 
tration likewise occur in the muscle fascicles, but no degenerative changes 
have been observed 

Cystoscopic Pictwe — The picture presented by the cystoscope (Fig i) is 
fairly typical in most cases, and having seen one or more, the observer is im- 
mediately aware of the fact that he is in all probability dealing with an 
ulcer-bearing area The most striking feature is oedema of the mucosa, 
localized in the vertex of the bladder The cedematous area is somewhat 
hazy, there is an absence of sharp definition of the vessels, or the vessels 
may appear unduly short, seeming to suddenly appear in the field, and 
after a short distance, completely disappear from view Or they may 
be seen in small clusters, giving a “ flea-bite ” appearance in one or 
more areas 

The mucosa has lost its normal golden-white, glistening surface, and 
has assumed a more or less diffuse, dull pink color Occasionally one 
sees elongated, elevated areas of mucosa which give the appearance of 
scar tissue, and in one of our cases two small ulcers were mounted at the 
summit of such an area With a well distended bladder and good illumi- 
nation, one can make out very clearly the sharp line of demarcation 
between the normal and oedematous mucosa 

The ulcers give the appearance of minute areas of healthy granulation 
tissue, the base being a deep red color and rarely covered with fibrin 
Through the cystoscope the ulcers stand out even more plainly than with 
the naked eye , they present sharply cut edges and are always superficial, 
appearing as if minute areas of mucosa had been removed with a sharp 
curette They are always small, varying in our cases from i by 2 mm to 
4 by 5 mm Surrounding the larger ulcers is an area of intense congestion 
and cedema which the smaller ulcers often lack As has been our experience 
in two cases, the ulcers may show active bleeding Touching the ulcer 
with a catheter or probe at once produces bleeding, and the patient will 
complain of sharp pain The bladder base, including the trigone and 
ureteral orifices, is always normal m appearance , not uncommonly, as the 
result of frequent urination, papillary hypertrophy of the internal 
sphincter is present 

Symptoms — An analysis of the sjnnptoms presented by our patients 
gives one common to all — bladder pain with intense urgency and fre- 
quency of urination In the most severe cases the bladder must be 
emptied every few minutes, with pain during, but more especially after, 
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urination Often the dysuria is exaggerated at night, but the reverse may 
be true There is an associated intense urgency, so that the patient finds 
it next to impossible to hold the urine Not infrequently the pain is 
located m the lower abdomen, usually just above the symphysis on one 
or both sides of the median line This is doubtless due to an extension of 
the inflammation to the peritoneum and the pain may closely simulate 
that of a chronic pelvic peritonitis or appendicitis The pain may be 
localized to the bladder and lower abdomen or may be referred, in one 
of our cases intense rectal discomfort was complained of, in another a 
sensation of “ spasm ” in the perineal region, and Hunner calls attention 
to the frequency of referred pain m one or both hips, depending on the 
location of the ulcer The severity of symptoms, of course, varies in 
different patients, and in several instances we have noted more or less of 
a periodicity of exacerbations and remissions, lasting several weeks and 
entirely independent of treatment That this is not due to healing of the 
ulcers IS evident from the fact that the remission occurs with no apparent 
change in the appearance of the bladder As is so frequently the case in 
inflammation of the bladder, premenstrual congestion exaggerates the 
symptoms The symptomatology is usually one of long standing , m our 
series the duration varied from six months to fourteen years, and the 
average is about four years 

As the result of years of bladder trouble, these patients have been 
under more or less constant medical attention and are consequently well 
versed in their urinary findings As a rule, they report that the urine 
was found to be normal, but in two of our cases a history of hsematuria 
was given The bleeding is of short duration, lasting only a day or so, 
and then completely disappears, at least on gross examination 

Microscopic examination of the urine may be normal with the excep- 
tion of a slight excess of leucocytes and a few red blood-corpuscles In 
only two of our cases were many leucocytes reported One case came to 
us with macroscopic hasmaturia which was found to originate m a small 
ulcer, two others showed a few red blood-cells in the centrifuged speci- 
men, while the remainder showed none A grossly normal appearing 
urine with the presence of a few leucocytes and red blood-cells may be 
said to be characteristic of the majority of these cases 

Etiology — ^We are at a loss thus far to explain the cause of this condi- 
tion, but believe with Hunner that it is due to an infection, probably 
hsematogenous in origin The tubercle bacillus is certainly not responsible 
In no case has it been demonstrated microscopically nor by guinea-pig 
inoculation, nor is there anything in the cystoscopic picture or the sec- 
tions of the bladder suggesting tuberculosis Hunner seems inclined to 
ascribe the inflammation to an infection secondary to such a focus as 
tonsils, teeth, or sinuses, we have made it a special point to determine 
this possible etiology, but without success In two of our cases the 
patients date the onset of symptoms from repeated catheterization, one 
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during an attack of typhoid fever, the other following an operation The 
remainder can ascribe no probable cause 

In none of our cases has there been any evidence whatever of a gono- 
coccal infection The condition is not secondary to inflammatory disease 
of the pelvic organs, for no such condition has been demonstrated either 
by vaginal palpation or intra-abdommal examination From the fact 
that the pathology is always limited to or is most extensive in the bladder 
vertex, one might consider the possibility of its being associated with 
disease of the urachus, but we have found no evidence of this 

Hunner reports a sterile urine in his cases, such has not invariably 
been our experience In one there was a pure culture of colon bacilli, 
in another staphylococci and non-haemolytic streptococci In three the 
urine was sterile, wlule in the remaining cultures were not made 

An analysis of the clinical and pathological findings suggests the 
possibility that a paracystitis may be the primary lesion, and that the 
changes seen in the bladder itself are purely a secondary manifestation 
Treatment — .We have run through the gamut of local applications in our 
treatment of these cases and have come to the conclusion that Hunner 
IS correct in his statement that “ no form of treatment will suffice except 
complete excision of the inflammatory area ” As previously stated, cer- 
tain cases show periods of improvement lasting several weeks, which 
seem to be in no way dependent on treatment Again, the symptoms 
may be somewhat relieved by applications of silver nitrate, silver iodide, 
carbolic acid, etc , but the relief is only temporary and nothing short of 
excision has in our hands given a permanent cure We have not tried 
fulguration, but Hunner reports two cases in which this treatment pro- 
duced such severe pain that the patients refused further applications , he 
has also used the actual cautery wire which seemed to lessen the symp- 
toms somewhat, but did not cause healing of the ulcers 

Operative Tieatment — ^The operation consists in excision of the dis- 
eased area of bladder wall, and the limits of excision are determined not 
by the ulcerations, but by the distinctly outlined oedema Anything short 
of this will result in failure 

Through a suprapubic incision, the bladder is exposed and opened, 
if possible, at a point previously determined by cystoscopic examination 
to be outside the area of oedema The opening in the bladder is made 
sufficiently large to give a good exposure of its interior and the greatest 
care is exercised in handling the bladder to avoid an artificial oedema 
incident to trauma By means of an illuminated vesical retractor, it is an 
easy matter to determine the limitations of the oedema, and these are 
marked by a series of linen traction sutures, passed deeply into the 
bladder wall to prevent their cutting out Small ulcers which were 
plainly seen through the cystoscope in a well-distended bladder may at 
operation be difficult to locate at first glance They appear as small, red 
spots which bleed easily on being touched with a cotton-covered probe 
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After placing the traction sutures, the bladder is freed as much as 
necessary and the area outlined by the sutures is excised Ideally, the 
operation should be extrapentoneal, but occasionally, in spite of care, 
the peritoneum will be opened during separation of the bladdei , we have 
seen no ill results follow After complete haemostasis has been obtained 
the bladder is closed with a two-layer suture of catgut, the first being 
submucous, the second intramuscular, and both of the Cushing type A 
suprapubic dram is placed m the bladder through an angle of the incision, 
and a Mikulicz dram is placed in the prevesical space, well away from the 
suture line in the bladder wall 

Post-operative Treatment — The Milcuhcz drain is removed m forty- 
eight hours, the bladder dram at the end of ten days The bladder is 
irrigated daily through the dram, with a catheter in the urethra to avoid 
the danger of over-distention After removal of the tube we have found 
it advisable to continue the bladder irrigation, using a weak silver solu- 
tion, until the healing is complete The patient is instructed to retain the 
urine as long as possible in order to hasten the restoration of the bladder 
to its normal capacity, which requires, as a rule, about two months 

Results — Eight of our cases have been operated upon, one by Doctor 
Hunner and seven by Doctor Clark In all of these, various methods of 
treatment were tried and in none was more than a temporary lessening 
of symptoms obtained 

The first case, who had been under our care for some time, consulted 
Doctor Hunner, who operated upon her two years and a half ago, this 
patient is cured after many years of intense bladder symptoms The time 
since operation in our cases is as follows Case I, two and one-half years , 
Case II, two years , Case III, twenty-three months , Case IV, twenty-one 
months. Case V, sixteen months. Case VI, nine months. Case VII, 
three months. Case VIII, two months We have followed the post- 
operative course of these patients very carefully and have a written or 
verbal report of all up to date Seven have been cured, and in each the 
bladder capacity has been restored to normal Case II had a urinary 
fistula at the site of the suprapubic drain for several months, but this has 
closed and the patient is now free from bladder symptoms Case III 
was well for seven months when the symptoms returned during a severe 
attack of influenza She has a recurrence of the oedema and ulceration on 
the left side of the bladder vertex and is returning to the hospital for a 
second operation 

In no senes of cases that we have studied has greater appreciation 
of what an operation has done for them been shown than m the seven 
who have been cured We have recently had the opportumty of making 
a cystoscopic examination of four of these patients, and the bladder in 
each presented a normal appearance with the exception of a thin scar line 
at the site of excision 
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Noii-opaatwc Cases — Case IX was examined two years ago on account of 
severe vesical symptoms She had a myoma uteri the size of a two months’ preg- 
nancy and a typical lesion in the vertex of the bladder, with marked oedema and a 
single ulcer located m the median line, one inch posterior to the internal sphincter 
She later consulted a surgeon in a neighboring city, who ignored the bladder find- 
ings and ascribed her symptoms to pressure of the tumor A hysterectomy was 
performed, and at our last report there has been no relief of the urinary symptoms 

Case X has only recently been under observation She was admitted to the 
hospital complaining of frequency and urgency of urination, with pain low down 
in the left side ^of the abdomen, referred to the left hip On cystoscopic examina- 
tion, oedema of the left bladder vertex was found, with an ulcer situated one inch 
to the left and one inch behind the left ureteral orifice, which is the first instance 
in our experience of ulceration near the base Under confinement in bed and 
silver nitrate applications, the symptoms lessened, but the ulcer remained the 
same Contrary to advice, she insisted on going home, and in a recent letter from 
her ph3’^sician we learn that the symptoms have recurred with such severity that 
she desires to return for operation 

Summary — ‘i Circumscribed pan-mural ulcerative cystitis is a distinct 
pathologic entit}'’, chai acterized clinically by its chronicity, intense vesi- 
cal symptoms, and a urine, usually sterile, containing a slight excess of 
leucocytes and a few red blood-cells, pathologically, by its location in 
the vertex of the bladder, presenting a sharply demarcated area of oedema 
ivith one or more small, superficial ulcers within this cedematous area The 
inflammation affects the entire bladder wall and may involve the 
adjacent peritoneum 

2 The etiology is as yet undetermined, but it is probably due to infection 
of hiematogenous origin 

3 Intravesical applications are of value only in giving partial and tem- 
porary relief The best method of treatment consists in excision of the 
diseased bladder wall, the limits of which are determined by the extent 
of the oedema 
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HYPOSPADIAS, WITH PAHTICULAR EEFERENCE TO THE 
OPERATION OF BUCICNALL 

Bt John W Churchman, M D 

OF New York, N Y 

It is the purpose of this article to report a case of peno-scrotal hypo- 
spadias cured by the operation of Bucknall,^ and to bring to the atten- 
tion of surgeons an operative procedure which — if we are to judge by all 
absence of mention of it in one of the most recent and authoritative text- 
books of genito-unnary surgery — ^has not received the recognition which 
its surgical soundness warrants 

The difficult problem involved in the treatment of hypospadias is 
essentially a problem of plastic surgery, and in an examination of the 
procedures hitherto devised one is more impressed by their ingenuity 
than by their agreement with the well-recognized principles on which 
this type of operation should be based 

The operations employed for the treatment of hypospadias may be 
briefly described as follows 

1 Operation of Nove-Josserand First Stage (a) Perineal urethro- 
tomy (b) Excision of urethral opening in the peno-scrotal region and 
closure by suture Second Stage Tunnelling of skin of penis from the 
urethrotomy orifice to the glans, and insertion of a free skin graft from 
the thigh which has been sutured into tubal form around a staff Third 
Stage Closure of perineal urethrotomy, if necessary 

2 Operation of Rochet Identical with the operation of Nove- 
Josserand, except that a skin flap, swung up from the scrotum, is used 
to form the new urethra, instead of a free skin graft from the thigh 

3 Operation of Duplay First Stage (a) Perineal urethrotomy (b) 
Two skin flaps are dissected up, one on each side of the urethra, and 
sewn together over a catheter, to form the new urethra (c) The raw 
areas are covered with two skin flaps raised from the skin of the ventral 
surface of the penis Second Stage Closure of perineal urethrotomy when 
spontaneous closure does not occur 

4 Operation of Beck (a) Skin flaps dissected up and sewn together 
as in the Duplay operation (&) Raw surface covered by a skin flap 
rotated into position from the scrotum 

5 Operation of Wood First Stage (a) Perineal urethrotomy (b) 
Raw edges made by two parallel incisions lateral to the urethra , a skin 
flap turned up from the scrotum and sutured to these raw edges, thus 
forming a new urethral tube Second Stage Closure of perineal urethro- 
tomy, if necessary 

‘ Lancet Sept 28, 1907, p 887 
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6 Operation of Rosenberger Fvrst Stage (c) Perineal urethrotomy 
{h) Raw areas made by two incisions, one on each side of the urethra, 
these raw areas sutured to skin edges made by suitable incisions in the 
skin of the abdomen Second Stage After healing between the penis and 
the strip of abdominal skin has occurred, the abdominal flap is dissected 
free Third Stage Closure of perineal urethrotomy, if necessary 

7 Operation of Lauderer and Bidder First Stage (a) Perineal 
urethrotomy (&) Denudation of each side of urethra (c) Corresponding 
denudations in skin of scrotum (d) Penis flexed onto scrotum and cut 
edges, lateral to the urethra, sutured to corresponding cut edges in 
scrotal skin Second Stage After healing of penis to scrotum has occurred, 
the penis is dissected free and the raw area in the scrotum covered by 
suturing Third Stage Closure of perineal urethrotomy, if necsesary 

8 Operation of Bouisson A flap is turned up from the scrotal skin 
sufficiently long to double on itself and thus form the floor of the new 
ui ethra, consisting of two thicknesses of skin 

9 Operation of Moutet (a) A flap of scrotal skin is turned up to 
form the roof of the new urethra (6) This is covered by a flap turned 
down from the pubis to form the floor of the new urethra 

10 Operation of Mayo First Stage According to the principle of 
Van Hook a urethral tube is constructed from the redundant preputial 
skin, swung around on a pedicle, and tunnelled into place Second Stage 
After ten days a perineal urethrotomy is done, the pedicle of the skin 
flap divided, and the ends of the two urethras sutured Third Stage 
Perineal urethrotomy closed, if necessary 

11 Operation of Hamilton Russell Ingenious “clergyman’s stole” 
incision by which narrow flaps are provided from the penile skin and are 
sutured to form a new urethra A suprapubic cystostomy is done and the 
peno-scrotal opening of the hypospadias closed 

12 Transplantation Operations Heteroplastic (a) Transplanta- 
tion of urethra of animals (&) Transplantation of ureter of animalls (c) 
Transplantation of vein of animals Homoplastic (d) Transplantation of 
urethra of cadaver — ^ureter of cadaver — ^vein of cadaver Autoplastic (e) 
Transplantation of vein from the individual 

It IS not easy to determine what percentage of success has attended 
these operations, as occasional successes are more likely to be reported 
than repeated failures and analyses of large series of cases are rare It is 
notorious, however, that the general attitude of surgeons, as regards 
this deformity, is one of pessimism, and the statistical analyses which 
do exist hardly justify the enthusiasm which the occasional (perhaps un- 
fortunate) success of an unsound operation seemed to warrant 

If one scrutinizes these operative procedures by the catena of sound 
plastic surgery not one of them meets the tests These well-established 
principles are as follows 

I In every plastic operation there is an element of chance, the possibility 
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of complete failure should always be taken tnto consideration and the ques- 
tion asked whether, in case this occurs, the patient will be worse off than 
before In many plastics (the cure of simple harelip, for example) the 
chance of complete failure is so slight as to be negligible , in others (for 
example, exstrophy of the bladder) the condition is so distressing and 
carries such a threat to life that one is justified in taking large chances 
Peno-scrotal hypospadias has no place m the former class, it does not 
quite belong in the latter 

2 Plastic operations should be devised so that broad surfaces, rather 
than cut edges, are approximated This requirement is often impossible to 
meet, but the great success of the imbrication operation for inguinal 
hernia illustrates what may be accomplished in the repair of large defects 
(even when the material at hand appears inadequate) if the operation 
used IS sound in this fundamental principle 

3 T elision must be avoided at all stages Sutures should be used not to 
drag tissues together, but to tack them in position Fine suture material 
should therefore be chosen which will break if strain is put upon it 

4 Circulation of flaps must be reasonably preserved 

5 Flaps must be held in position without the use of elaboiate retention 
dressings These are seldom effiaent and therefore give a false sense of 
secunty When not efficient they are usually harmful 

6 The repair of the actual defect should be done in one stage, operative 
difficulties are always greater at the second than at the first stage If a 
second stage operation is needed, it should be for purposes of reinforce- 
ment and not, therefore, really an essential part of the plastic 

7 The purpose of a plastic is the permanent and not the temporary 
result Flaps should, therefore, be devised to allow for contracture, and 
ultimate success planned for, even at the expense of neatness in the im- 
mediate result The importance of this principle is well illustrated in the 
operation for simple harelip A practically perfect immediate result is 
quite easy to obtain, but the shortened upper lip and dimple which so 
often develop later might have been avoided if the flaps had been more gen- 
erously cut and the surgeon contented with a “ lumpy ” immediate result 

8 The piobability of success in a plastic is always greatest, other things 
being equal, if infection is absent Yet it is striking that some of the most 
brilliant successes are obtained with considerable constancy in regions of 
the body where infection is necessarily present The primary healing 
which occurs after extensive resections of the lower lip and the practi- 
cally invisible scar which often results, illustrate the possibilities of 
plastic surgery even when infection cannot be excluded 

It IS clear that only rarely can all these requirements be met The 
imbrication operation for hernia is, indeed, one of the few plastic opera- 
tions which are sound in every respect It is equally clear that success in 
this field has often been achieved by operations whose fundamental prin- 
ciples are open to criticism This is certainly true of the operations for 
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hypospadias Yet an examination of these proceduies, as to their surgi- 
cal soundness, will emphasize the great superiority of the Bucknall opera- 
tion and justify the hope that by its use the results of the treatment of 
hypospadias will be improved 

1 Operation of N ove-Jossei and — ^The whole success of the operation 
depends on the take of a free skin graft, applied in an infected region and 
in a position where complete rest (essential to the success of a graft) can 
neither be obtained nor approached Success by this method would be a 
lucky chance Similar criticism must be made of the Operation of Rochet 

2 0 pel atwn of Duplay — Burghard has stated the case correctly This 
operation “ so simple and apparently satisfactory on paper is practically 
useless , the parts are too small and the tissues are not sufficiently abun- 
dant It IS often difficult to draw the flaps together without strangulat- 
ing the penis and some amount of sloughing is quite common ” 

3 Operation of Beck — The formation of the urethral tube depends 
on the healing of cut edges rather than flat surfaces , the skin used for 
this tube IS disturbed by dissection and usuall)’- drawn together under 
tension , the rotation of a rather long scrotal skin flap with a small pedicle 
IS a bad feature 

4 Opel ation of Wood — ^The skin flap is badly devised 

5 Opel ation of Rosenberg er — good principle is suggested, but the 
practical difficulties are great 

6 Operation of Laudeier and Riddei — This operation is correct m 
principle , there is no unnecessary dissection, no flaps are used, tension is 
avoided, the parts are approximated in unforced position The sound 
idea on which it is based is adopted by Bucknall, but very greatly improved 

8 Operation of Bonisson — Thoroughly unsound in every particular 

9 Operation of Moutet — Essentially a flap operation and the flaps are 
not well devised Moutet’s account of the result in his own case is as 
follows “ The pubic flap sloughed entirely , the scrotal flap failed to 
heal ” , “ failure was complete ” 

10 Opel ation of Mayo — The success of the operation depends en- 
tirely on the viability of a long flap swung into unnatural position Even 
if this lives the operation is a failure unless the suture of the ends of the 
two urethras, made at a second stage, also heals 

11 Opel ation of Hamilton Russell — Ingenious but unsound 

12 Transplantations — The objections to heteroplastic and homoplastic 
grafts are well known , one can only regard the occasional success of any 
free graft, placed in a position where neither the crudest cleanliness nor 
immobility can be obtained, as a lucky chance 

The operation of Bucknall consists of the following steps 

I Coirection of the cui'vatnre of the penis, if this is indicated, is made 
in the usual manner A sufficient period of time is allowed to elapse 
(not less than three months) before the cure of the hypospadias 
IS undertaken 
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2 The Plastic Operation — (a) The penis is laid back on the pubis 
and two parallel incisions inch apart) are made in the skin on the 
ventral surface of penis and scrotum , these incisions are prolonged later- 
ally at either end by small incisions, about inch m length, made at 
right angles to them (Fig i, a and h) I have found it convenient to place 
four traction sutures at c, d, e, and f 

(b) Two lateral flaps are dissected up, leaving the median strip of 
skin untouched (Fig 2) This strip will form the new urethra, the 
penile portion (marked “ a ”) its roof, and the scrotal portion (marked 
“ b ”) Its floor Each lateral flap should be about ^ inch wide and the 
median strip the same width 

(c) The penis is flexed onto the scrotum with the hypospadiac open- 
ing as a hinge , the lateral skin flaps are thus brought into flat approxi- 
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Fig 5 — Schematjc cross section showing* the result of the first stage of the operation (after Bucknall) 
rubber tubes, b, lateral skin flap, penile portion, c, lateral skin flap, scrotal portion, d, new urethra 

mation with each other, like the leaves of a closed book, and in this 
position mattress sutures are applied, as shown, Fig 3 These sutures 
are tied over small rubber tubes, one of which is represented (Fig 
3, a) by a dotted line, the corresponding tube on the lower flap being 
omitted for sake of clearness The method of applying the sutures to 
produce approximation of the median skin flaps without having them 
penetrate the new urethral tube is shown in Fig 4 The finest suture 
material should be used and a No 6 catheter inserted and fastened 
to the glans with a stay stitch The catheter should be inserted before 
the mattress sutures have been applied, it is omitted from the illustra- 
tion for the sake of clearness The relations after completion of this 
stage of the operation are shown in the schematic cross-section repre- 
sented in Fig 5 No dressing should be used A chloroform mask, 
suspended from a gauze bandage around the waist, with the bell of the 
mask lying over the scrotum, provides the best protection from the bed- 
clothes Bromides should be given for pain and to prevent erections 
The end of the catheter should be allowed to he m a urinal containing 
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Fir 3 Fig 4 

Fig r — The first incisions are represented by dotted lines (a and b) Stay sutures hold the penis and 

scrotum m place (c d t, f) 

Fig 2 — Lateral skm flaps have been dissected up A central strip of skin remains of which the upper or 
penile portion (a) will form the roof the lower or scrotal portion {b) the floor of the new urethra 
Fig 3 — The penis has been flexed with the hypospadias opening as a hinge and the lateral flaps are 
being sutured over rubber tubes, one of these tubes is represented by the dotted line (a) the corresponding 
rubber tube on the lower flap is omitted for purposes of clearness 
Fig 4 — An enlarged drawing showing the way the suture is laid so as to approximate the skin edges (for 
the formation of the new urethral tube) without penetrating them a penile skin, 6 the scrotal 







Pig 8 — Suture of scrotal flap begun, interrupted and not con- 
tinuous suture (as shown by the artist) should be used a, cutaneous 
uings formed bv the heabng of the two lateral skin flaps sutured at 
the first operation 

Fig 9 — Suture of scrotal flap completed One suture has been placed 
beginning the repair of the defect m the scrotum 



Fic ir — Final result u present urethral 
orifice / scar m scrotum at site of area from 
which scrotal flap was raised c site of previous 
urethral orifice (at peno scrotal junction) 
From a cosme*^ic point of view the result is 
lumpy because all redundant skin has pur 
poseb been left for future plastics From a 
functional point of \iew the result 1*= perfect 
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bone acid solution The catheter should be removed on the fifth day 
and alternate stitches on the same day, the remaining stitches may be 
removed a few days later When healing has occurred between the 
lateral skin flaps, which have been sutured in flat approximation, the 
penis IS fixed to the scrotum, the hypospadiac opening is closed and a 
new cutaneous urethra has been formed which now opens near the 
glans (Fig 6) 

(d) The second stage of the operation is not undertaken to complete 
the cure of the hypospadias, which has been accomplished by the first 
stage, but to restore the penis to its normal position and to cover raw 
areas It should be undertaken not sooner than twenty-one days after 
the first operation, it should not be considered until healing from the 
first operation is absolutely complete, no matter how long this takes 
Indeed, it is probably wise to discharge the patient from the hospital for 
a period of two or three weeks, rather than be tempted to intervene too 
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Fig ro — Schematic cross section to show the final result o, roof of urethra formed of penile skin, b, 
floor of urethra, formed of scrotal skin, c, reflected scrotal skin flap 

soon The skin incision is made as shown in Fig 6, &, though not 
so far out on the scrotum as represented in the illustration , this 
feature is purposely exaggerated in order to emphasize the fact that 
abundant skin should be taken (more will be needed than on first thought 
seems necessary), and that as much skin as desired may, with impunity, 
be lifted up from the scrotal redundancy A catheter should be inserted 
before the dissection is begun, to protect the urethra from injury, and 
the dissection carried out as shown in Fig 7 The edges of this skin 
flap are sutured as shown m Fig 8, except that interrupted sutures 
should be used, rather than a continuous one, as illustrated The result, 
after these interrupted sutures are tied, is shown in Fig 9 

The raw area in the scrotum is covered by means of a few sutures 
placed as shown at a, Fig 9 No retention catheter is needed A cross- 
section of the penis at the end of the operation is schematically repre- 
sented in Fig 10, the method of formation of the new urethra from penile 
and scrotal skin may here be clearly seen 

The patient treated by this operation was a boy four and one- 
half years of age, of active mind and sensitive nature, whose morale 
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was beginning to be undermined by the humiliation of abnormal 
urination The functional result was a complete success , when the 
patient left the hospital he was able to void m the normal manner 
and to project a good stream The cosmetic result (Fig ii) is 
intentionally “ lumpy,” as all redundant skin was purposely left, 
against the needs of possible future plastics It would, of course, 
have been quite simple to trim up the skin and improve appear- 
ances I did not undertake to bring the urethral opening out of 
the glans , the vital part of the operation is to advance the opening 
from the perineum to the region of the glans If this is accom- 
plished, the relatively simple glandular operation can be done later, 
if for cosmetic or other reasons this seems advisable 

The simple and entirely sound operation of Bucknall should not be 
complicated by attempts at cosmetics until the real purpose of the opera- 
tion (the cure of the hypospadias) has been achieved 
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PROJECTILE FRACTURES OF LONG BONES 

A COMPARATIVE MECHANICAL STHDT 

By Kellogg Speed, M D. 

OF Chicago 

In the handling of many hundreds of gunshot fractures, glancing hastily 
at times at an X-ray plate to note the presence or absence of foreign bodies, 
it always has been my intention to study these lesions so that they could be 
reduced to simple terms The comminution present made many skia- 
grams appear as bone hash, but these severe fragmentation fractures 
are really exceptional 

To understand the mechanism of fracture — by that is meant the every- 
day closed fracture of civil life — ^we must consider bone from a physical 
standpoint For study we can take any long bone as an example, because 
they are the most concerned, the skull alone excepted Certain physical 
properties of long bones must be kept in mind Bones possess elasticity, 
strength and toughness, and are governed by the same physical laws as 
similar supporting substances subjected to stress and strain 

In long bones it has been proved that the compacta or hard shell is 
intended to furnish rigidity and form, while the cancellous inner and 
terminal portions possess much greater strength to resist forces applied 
at any given point in the normal axis of the supporting trabeculae For 
example, the condylles of the femur or the os calcis, both of which bear 
much of the jar and stress of weight bearing, are composed of a delicate 
cancellous bone with an egg-shell compacta on the outer surface If force 
IS applied in the normal direction of weight beanng or muscle pull, this 
cancellous bone will withstand enormously Wolff’s law, so often for- 
gotten, states that the structure of bone is determined by the internal 
reaction of the individual bone to the body weight and the stress and strain 
of muscular activity 

The general mechanism of the ordinary fracture of civil accident must 
first be understood When the body suffers any direct trauma a trans- 
mission of the stress to the supporting bones results These stresses or 
forces can be reduced to simple terms and to two mam types — 'com- 
pressional force and torsional force 

First, compression force operating against a long bone acts as pressure 
does against a rod or beam If we consider the compression force acting 
against the bone at a given point, trying to effect a solution of its continuity 
by crushing in the surface, we must also understand that at a point directly 
opposite in the line of force, this same power is attempting to tear the bone 
asunder That is, the shaft of the bone is being subjected to a compression 
force at one point, its ends being firmly fixed by attachment to the rest of 
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the body, and at an opposite point is being split asunder by a force tending 
to overcome its tensile resistance To simplify, let us call one part of this 
force compressional, the other tensile It has been determined in the 
laboratory that a bone shaft will give way to the tensile force sooner than 



Fig I — Diagrammatic representation of the two methods of 
compression of a long bone Upper figure compression the middle 
acting in the direction of the arrow, bone held by attachments 
above and below for counter pressure Lower figure force applied 
in the longitudinal axis leading to bending at center with compres 
Sion there 

to the compressionall In fact, a ratio of a bursting compressional force of 
3 is required to equal a tensile force of 2 

Consequently, when subjected to these forces a bone gives first from the 
tensile force, especially when there is a relatively slow-acting force which 
has not much more than sufficient power to break the bone The planes of 
cleavage, as shown by a line in the skiagram, start on the tensile side, that 
IS the convex side when the bone bends, at a point about opposite the com- 



a 



h 

Fig 2 — a Diagrammatic compression fracture The bone 
starts to give on the tensile sides, planes of separation diverge as 
it bends b, Resulting fracture with triangular shaped piece 
broken out on compression side 

pression point The bone being somewhat elastic is bent slightly out of its 
long axis and in giving arches more and more so that these planes of sepa- 
ration tend to assume an oblique direction If two start and assume an 
opposite direction, we see the breaking out of a triangular-shaped piece 
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Fig 3 — Illustra- Fig 4 — Unrolling of bone shaft 

tion of torsion results following torsion violence , 

force acting on spiral fracture 

long bone shaft. 



Fig s “ Tracing of 
skiagram in compres- 
sion fracture of the leg 
Note the oblique plane 
of separation and the 
triangular fragment 
broken out on the com- 
pression side 


Fig 6 — Compression frac- 
ture of both bones of the leg, 
skiagram tracing Violence 
offered on the fibular side 


Fig 7 — Similar to Fig 6 
Skiagram tracing 


495 



KELLOGG SPEED 


of bone on the side of the compression Only when the compression 
force IS great enough to overcome the bone instantly do we get a 
transverse line of fracture — the so-called shearing fracture Any force 
of less power and of slower action invariably results in an oblique 
fracture If the compression is in the longitudinal axis of the bone we 
may get the same resulting break, or more rarely, longitudinal cracks 
running up the long axis These are frequently aided by the various 




complicating vibrations resulting from the jars of the trauma causing 
the loss of bone continuity Buckling and green-stick fractures are 
also examples of compression fractures 

The second common force in fracture is torsional violence, which results 
from twisting and affects particularly bones of the extremities This 
causes spiral fractures We find these fractures in the leg and arm when 
the limb is twisted by being caught m falls or when the body is twisted with 
the limb fixed Usually spiral fracture of the leg is caused by the foot being 
turned violently outward, as m slipping or catching against an object So 
regular is this mechanism and so universal the outturning of the foot that 
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we can say that spiral fractures of the right leg are left-handed, that is— 
they start at a point in the bone and pass downward to the left as a spiral 
staircase Likewise, nearly all spiral fractures of the left leg are right- 
handed The only exceptions are those in which the leg or foot is fixed 
and the body is twisted in a direction opposite to the usual mechanism. 
When torsional violence of sufficient power to cause fracture is applied to 
dong bone, which may be compared to a cylinder, it starts to give at some 



Fig 13 — Gunshot fracture 
of ulna by swiftly moving 
missile which passed on Note 
the greater comminution and 
smaller fragments a few of 
which are displaced 


Fig 14 — Gunshot frac- 
ture of humerus Some 
metal remains in bone Low 
momentum giving large ad- 
herent fragments and com- 
pression fracture 



Fig is — Gunshot fracture of meta- 
tarsals Missile earned on, takmg many 
fragments of fourth bone with its im- 
parted velocity 


point on the surface and unrolls m its continuity The sharp-pointed ends 
of the fragments are found on the same surface of the bone 

It is true that every fracture will not submit to such simple physical 
analysis — ^because there are certain other factors which enter and spoil the 
pure types of either compression or spiral fracture There may be flexion 
of a hmb by doubling under — the man falls as the bone gives way — or 
there may be a change in the line of support of body weight, or frequently 
there are added rapid vibrations and jars of the body and limb inadental 
to the trauma These may complicate the planes of bone separation, but 
It is surprising what a large percentage of fractures yield to this sunple 
analysis The time will come I hope when we will all appreciate these con- 
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ditions and after examination of X-ray plates in a given case can tell 
something of the cause It may influence our nomenclature, furnishing one 
based on mechanics 

The application of these points to gunshot or projectile fracture seems 
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Fig i 6 — Gunshot fracture of radius Shrapnel of fairly high velocity, causing smal frag- 
ments and some displacement of them, compression fracture 



Fig 17 — Gunshot fracture metacarpals from 'high velocity 
bullet Note compression fracture comminution, small frag- 
ments with displacement 


far fetched It is not, however, as we can see when we compare the skia- 
grams of simple civil fractures with those of fractures produced solely 
by projectiles 

When a man is struck by a bullet or piece of shrapnel in a long bone 
such as the tibial shaft, what happens^ The bone at that point is subjected 
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to a compressional violence of varying degree depending on the momentum 
of the projectile If struck squarely with no angularity we would expect 
that any resulting fracture of that bone would appear much as a com- 
pression fracture in civil life It does There is the same oblique or trans- 
verse plane of bone separation with frequently a triangular portion broken 
out on the compression side This is particularly true if the projectile’s 
velocity has not been great and the total force offered has been just sufficient 
to cause a break If the projectile has had a very high velocity it may act as 
in the case of a conical-nosed bullet — over a very small area, causing punc- 
ture, and passing clean through a long bone shaft, leaving a track but with 
no complete fracture No pure gunshot fracture then could be a spiral 
fracture, and none of them are Sometimes a man falls simultaneously 
with a gunshot fracture of a limb, which might be twisted, and some spiral 
character of the bone break might appear, but that rarely happens If the 
projectile passes through at high velocity it imparts this velocity to the im- 
mediately surrounding bone with which it comes in contact, so that there 
IS more comminution and a wider displacement of the bone fragments The 
same rule applies to multiple foreign bodies, as broken-up pieces of shrapnel 
Striking a bone in a small area — ^there is more comminution 

Gunshot or projectile fracture is then merely compression fracture, 
sometimes with a wider displacement of loosened fragments We can agree 
with Delorme that the dimensions of the fragments in gunshot fracture 
are inversely proportional to the velocity of the projectile — ^but will show 
the result of the mechanism ascribed to compression fracture Put in 
another way — the less the velocity of the projectile, the larger the adherent 
fragments and the smaller their number With very great projectile 
velocity there are fewer adherent fragments, but there is a greater total 
number and they are scattered widely in the track of the projectile, even 
penetrating into the surrounding soft parts These small swiftly driven 
bone particles may break out of the llimb through orifices they ,tnak(e 
themselves, probably taking on some of the rotatory motion from bullets 
fired by rifled guns Such fractures result in loss of substances from 
the bone’s continuity 

Any clinical division of gunshot fractures such as " fracture with 
loss of substance,” “ fracture with comminution and wide fragmentary 
separation,” “ perforation fracture,’" " gutter fracture ” and “ contact 
fracture ” simply leads to confusion They can be called compression frac- 
ture, and the descnption of the displacement of fragments can be added 
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A FOEM OF SPLINT AVAILABLE IN THE TREATMENT OF FRAC- 
TURES OF THE NECK OF THE FEMUR 

By Harvey C Masland, M D 
OF Phixadelphia, Pa 

Fractures of the neck of the femur occur most commonly in elderly 
perons They frequently arise from a comparatively light traumatism, 
and indicate thereby a lowered vitality and structural weakening of the 
part Experience has taught that these patients bear confinetment in bed 
and the presence of cumbersome dressings very badly 

Probably most surgeons treat these cases with sand bags and exten- 
sion Imperfect rigidity of the parts is thus obtained 

Plaster bandages enclosing more or less of the trunk and the thigh 
are used by many This dressing looks good from a superficial stand- 
point, but It IS worth while to consider some features that would demon- 
strate It to be an unsafe procedure m practice To apply a cast to the 
trunk, the patient must be upright or else horizontal and supported at 
the pelvis and the shoulder blades Of course, the latter position is 
chosen m fracture of the femur neck In each of these positions the soft 
tissues, and to a less extent the skeleton, assume a different conformity 
and relation to each other Both of these relations are quite different 
from the outlines assumed when the patient is recumbent on a bed sup- 
porting the weight of his body along the full extent of the trunk In an 
obese person this is obvious Further, we must not overlook that the 
vertebra are sagging in the middle while the body is on a two-point sus- 
pension with the spines projecting more than they naturally do Even 
though the cast has been carefully and expertly applied, it fixes the 
tissues in a relation not normal to any lateral supine or erect position the 
patient may subsequently assume This factor is of more moment in an 
aged person and explains the great discomfort frequently experienced, 
and the fact that bedsores are not uncommon 

I was prompted to devise the splint here described to meet an emer- 
gency last summer The patient was a woman seventy-four years of 
age and weighing 250 pounds For three days I used sand bags and exten- 
sion She complained bitterly of pain in the joint and the back She 
could not sleep. There was an erythema over the sacrum due, however, 
to pressure from an improperly adjusted vent in the fracture bed My 
thought was to devise a splint that would hold the thigh rigid to the 
pelvis, give extension, and at the same time allow some change of posi- 
tion and opportunity to care for the back A splint with straight sides 
as in the ordinary Thomas splint can hardly be prevented from turning 
sidewise It occurred to me that following the contour of the trunk and 
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the limb, the changing curves would prevent this turning An arm up 
the back, as in the long Thomas splint, did not appeal, because of the 
objectionable back pressure and because I doubted that the same degree 
of rigidity could be secured 

The trunk and limb were placed in the position to be made permanent 
A tape line was extended parallel to the trunk line from the axilla to 8 
inches beyond the foot ^ A ruler at right angles to the tape line gave the 
distances at intervals of 2 inches on the tape line to the opposing side of the 
body At the pubis the distances to the inner side of the limb were also 
started and noted with the distances to the outer side Marking a 
straight line on the floor these distances were measured off Drawing a 
line through these points gave me the contour of the trunk and both sides 
of the limb, while the patient was m her natural recumbent position 

Using ordinary bale strap iron I bent it to conform to the line of the 
trunk and the outer side of the limb Extending about 8 inches beyond 
the foot the iron was bent back and made to conform to the curve of the 
inner side of the limb 

At the pubis a cross-section of the thigh is roughly elliptical The 
depth of the thigh was noted At the axilla and waist line holes were 
drilled in the iron and pieces of flexible tin about 20 inches long and 
inches wide were riveted on, thus giving arms about 10 inches long Holes 
were also drilled for riveting on the perineal ring This ring is roughly 
elliptical with the lower side flattened more than the upper (Fig i) 

The iron was padded To prevent soiling of the ring from urine I 
covered it with Dura leather strips laced on through eyes made for 
the purpose 

I fashioned this iron m less than an hour’s time With the measure- 
ments any instrument maker, machinist, or blacksmith could produce it 
quickly The artificial leather makes a neat appearance In some parts 
It could be wrapped on as a bandage, but around the perineum I prefer it 
laced on, thereby preventing the urine penetrating the edges if the band- 
age were used 

The splint was bandaged snugly to the leg and to two-thirds of the 
length of the thigh Adhesive straps held the tin bands firmly to the 
trunk The tin bands were so riveted to the iron that they could turn a 
bit This allowed the adhesive strips to be applied to different skin sur- 
faces at each dressing The rest of the body was exposed to inspection 
and proper care 

Extension can be applied from the cross arm beyond the foot This 
projecting part can also be rested on a small sand bag, thus relieving 
strain The patient can be turned and the side rested on a bolster for 
change of position 

I have used this splint in two cases Both expenenced immediate 
comfort gratifying to patient and doctor The first patient had had an 
osteomyelitis of the other leg Her only complaint now is that this leg 
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Fig I — “^plmt for cases of fracture of the neck of the femur Waterproof artificial leather eye- 
letted (small section separate) coa ers the perineal ring and as much of the rest of the splint as desired 
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IS not as good as the leg that had been broken She had no complications 
I show the X-ray plates of the second patient taken at the time of and 
eight weeks after the fracture She has firm union, good joint move- 
ment, and while the time is yet too short, she should ultimately walk 
without support In this patient there had been poor circulation prior to 
the accident In fact, vertigo and weakness were prime factors in her 
accident She suffered during her illness not from the fracture, but fiom 
oedema and stasis m both her feet It gave, however, no great trouble The 
general health was excellently maintained 

In both of these cases there was displacement of the fragments In 
the second case the lower fragment projected forward so markedly as to 
simulate an anterior dislocation of the hip-joint In both cases manipula- 
tion reduced the deformity In the first case there is no deformity , m the 
second a hardly perceptible shortening Both these cases have convinced 
me that we should not let our fears of doing injury dissuade us too much 
against intelligent manipulation under aneesthesia relaxation to correct the 
deformity at the time of injury 
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ANHYDR 0 US 2 C 0 CAINE SPINAL ANESTHESIA* 

Bt James Ralston Wells, M D 

OP Phiiadelphia, Pa 

Before arriving at the exact title matter of this address, let us briefly 
review the subject of spinal anaesthesia or analgesia (because by this means 
of insensibilitation the protopathic sense is subdued before the epicntic, 
motor, or muscular senses) In 1885, Corning, of New York, attempted 
the first work on the spine to produce analgesia For this he used 
cocaine, but did not enter the spinal theca Quincke, in 1891, introduced 
the lumbar puncture, but it remained for Bier,^ m 1898, to first perform a 
lumbar puncture for analgesic purposes Using cocaine as his agent, him- 
self, his assistant, and six patients as subjects, were given the initial 
doses His results were most discouraging, all eight subjects had severe 
vertigo, vomiting, and headache In 1900, Tuffier,® of Pans, reported 80 
cases, cocaine used, with good results and no deaths RecQus^ reports six 
deaths with cocaine In 1902, Perkins^ reports 2345 cases and 16 deaths 
In 1891, Giesel isolated tropococaine, Chadbourne named it a year later, then 
followed stovaine (Tourneau in 1904), and novocaine (Einhorn, 1904) 

To continue, in 1905, Morton® reported 2066 cases, 1427 of which with 
cocaine, the balance with tropococaine, no deaths Bier® reported 305 cases 
with no serious results In 1908, Sonnenburg, Kunnel, and Allesardri col- 
lectively, have reports numbering 3235 cases with 3 deaths, while Bruning 
reports 3 deaths m 450 cases Barker,’ m 1908, m his first series of about 
300 cases reports 6 per cent mortality, while in a subsequent series of 475 
cases no deaths occurred Strauss,® in 1909, collects a series of 22,717 with 7 
deaths, Houghton 735 cases, no deaths, McGavm, 844 cases, no deaths, 
therefore, m this series from 1908 to 1914 of about 28,746 cases, the mor- 
tality is not over i in 1200 The Ryall® statistics (1911) report a general 
mortality of i in 13,000 Babcock’® (1915) reports 1295 cases, no deaths 
Yount,” in 1917, reports 5160 cases, i death, Jonnesco, 10,000, no deaths 
(1915-1917 mortality i in 16,000) 

With this array of figures, some of which may have been reduplicated, 
and many more omitted or not recorded, we may draw the conclusion 
that spinal anaesthesia is gaming in popularity and losing in mortality 
Is It a sky-rocket bursting brilliant, then falling, as it was spoken of by 
Wm M Perkins in 1902, or is it reaching its logical, useful level among 
our anaesthetics^ 

That it has a definite place in surgery is becoming a fact More 
exact knowledge of the general underlying principles involved will lead 
to results more near perfection The death-rate varies with the different 


♦Read before the Philadelphia Academy of Surgery, January 5, 1920 ' 
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reports and at best no exact rate can be ascertained, because different 
surgeons in attributing death to ansesthetics include deaths in cases of 
advanced toxaemia and poor surgical risks, while others exclude them 
The mortality may also be based on a series of one year’s cases and 
referring to one drug only, while others cover a number of years, includ- 
ing from the earliest use of cocaine in its impure form, up to the most 
advanced technic and perfect isolation of the pure drug used So one 
may report three deaths in three cases, while another may report thou- 
sands and no deaths, and all gradations between Another point While 
immediate operative mortality of spinal anaesthesia is higher than that of 
ether, the additional mortality from post-operative complications follow- 
ing ether narcosis would probably about balance them 

Spinal analgesia may be condemned as dangerous, and it is not with- 
out danger, but in any case where a general anaesthesia is contraindicated, 
the use of any anaesthetic is a risk, as, for instance, in advanced peritonitis 
or strangulated hernia, in advanced caidiac or renal disease, in which 
many surgeons will advocate spinal analgesia Why^ Because they 
think there is less danger of death immediate or post-operative Is this 
a fair trial for spinal anaesthesia^ If it is less dangerous in these cases, wby 
would it be more dangerous in the general run of surgical conditions 
where the chronic heart, kidney, or advanced toxaemia is not present 
There is no post-operative mortality nor delayed toxic state due to spinal 
anaesthesia (Sanders^^) 

We all have seen the picture of an acute abdomen, the set, anxious 
face of severe suffering, the distended, rigid abdomen, the rapid, bound- 
ing pulse, increased respiratory rate, and a pyrexia of possibly alarming 
proportions, to those who have never seen a case of this kind under 
spinal analgesia, to see the expression of pain practically gone, the rigid 
muscles relaxed, the general attitude of tranquillity supervene, is a revela- 
tion and one never to be forgotten, one that makes us think, whether it is 
wise to always subject such a patient to ether anaesthesia with its accom- 
panying phenomena, the initial twenty to thirty minute struggle accen- 
tuating all conditions that we wish to avoid, i e , the congested flushed 
face, rapid respirations, hot moist skin, coughing and outpouring of 
mucus, a picture of stimulation and irritation 

In spinal analgesia we have a corresponding fall in diastolic and sys- 
tolic pressure due to more or less paralysis of (i) The bulbar centres 
(2) Efferent vasomotor fibres which run in the lateral columns of the 
cord (3) The vasomotor fibres which pass out with the anterior roots 
of the cord from the fifth dorsal to third lumbar segments Slow, shal- 
low respirations, reduced pulse rate, thus a slower working heart against 
less resistance, skin pale, little or no moisture, muscles perfectly relaxed , 
in short, a picture of rest, corresponding to sleep These phenomena 
reach their height in from ten to thirty minutes, depending on the agent, 
amount, and strength used, and then gradually return to normal, mayhap 
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before the operation is completed, and almost always before the proto- 
pathic sense returns 

After our initial stage of stimulation of ether anaesthesia, we must have 
a stage of more or less exhaustion The patient no longer responds to 
ether stimula and we have the picture of a physically tired being, a 
drenched skin, lowered temperature, and we know in a short time the 
exhaustive vomiting will ensue which loses fluid, uses energy, adds to 
pain, and may possibly derange the operation in whole or in part 

All centripetal nerve impulses from the operative site being blocked 
in spinal analgesia at the posterior nerve roots, lessens that shock caused 
by trauma to viscera or raw tissues, that shock that is not controlled in 
general ansesthesia, also trauma per se is lessened due to the extreme 
flaccidity of the muscles, and in abdominal operations, in addition, the loss 
of the tendency of the intestines to protrude into the wound Our patient 
IS normal, additional shock is blocked, and the original shock is not added 
to, at least, and if a preliminary hypodermic of morphine or scopolamine, 
or both, had been given, we have a partial blocking of psychic phenomena 
Rarely is there post-operative vomiting and a small proportion complain 
of headache for a day or so 

We may sum up the advantages (i) Perfect analgesia (2) Perfect 
muscular relaxation (3) Absence of post-operative shock (4) Absence 
of post-operative gastric disturbance (5) Absence of post-operative motor 
restlessness, so often difficult to control in ether narcosis (6) Retention of 
consciousness, thus allowing of deciding a point, as, for example, removal 
of two ovaries instead of one, as intended, also allowing of drug admin- 
istration, coffee, etc , by mouth (7) Immediate resumption of gastro- 
intestinal activity if operative conditions permit 

Added to these The extreme ease of retraction of muscles The loss 
of intestinal tendency to crowd the operative field The relief in spastic 
or paralytic ileus, at times removing the operative necessity entirely 
(Babcock reports several cases of this kind ) The saving of one pair of 
hands for other purposes in the operating room The small space neces- 
sary for the agent and paraphernalia, and the relative cheapness as com- 
pared to ether, etc 

In enumerating the disadvantages (i) The retention of consciousness 
may also be classed here, for example, in a highly neurotic individual (2) 
Manipulation of the stomach and intestines This at times gives rise to 
a “ sinking ” sensation, which, in turn, causes untoward psychic condi- 
tions, but these are rarely dangerous to life (3) After a given amount 
of the analgesic agent is injected it cannot be readily controlled Theo- 
retically a tap in the lumbar region will drain off the cerebrospinal fluid 
containing the drug, and as the ependyma (choroid plexuses) of the 
cerebral ventricles produces the fluid rapidly, the cord and nerve roots 
may be washed from above down by this means (4) Ether or one of 
the general anesthetics can be obtained in almost any place, and its admin- 
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istration in the majority of cases is not difficult, on the other hand, a 
spinal analgesic agent is neither obtainable in all places nor is its admin- 
istration so simple (5) Failure of analgesia is variously reported as from 
4 per cent to 9 per cent , due in most part probably to non-entrance, 
wholly or in part, into the subarachnoid space , it may also be due in part 
to an inert agent This per cent includes complete or partial failures, 
unilateral and delayed analgesia 

The indications and contraindications vary with different surgeons, 
their drug agent, technic, and experience We may safely say the fol- 
lowing lists agree with the majority of those who have had a sufficient 
number of cases to be capable of judging 

Spinal analgesia is indicated in (i) Cardiac conditions, alone or plus 
broken compensation (2) Renal conditions, especially in the presence of 
impending uraemia (3) Pulmonary conditions other than (a) acute febrile 
tuberculosis, (&) large pulmonary effusions, (c) latge intra-thoracic 
growths (4) Inguinal, femoral, and ventral heinias (5) Shock, if blood- 
pressure IS not too low or falling, especially m railroad accidents to legs or 
pelvis, and severe bums or scalds (6) Acute abdominal conditions, in- 
cluding appendicitis with or without pentonitis, peritonitis, intestinal 
obstruction, and paralytic obstruction (7) Reductions of dislocations 
(8) Operations on anal region, urethra, bladder, prostate, uterus, and ap- 
pendages (9) Plethora, atheroma, and chronic alcoholics (10) Lastly, 
the large class we all know, the stat case who has developed an acute 
operative condition within a short time after the ingestion of a full meal 

Of the contraindications, let us mention (i) Subject with lowered 
blood-pressure (hypotension) (2) Turbid spinal fluid (3) Diseases or 
tumors of the brain, cord, and meninges (4) Recent syphilis (5) Intra- 
thoracic conditions, as (a) very large effusions, (b) large growths, espe- 
cially mediastinal (6) Advanced toxic or moribund cases of peritonitis 
(7) Acute febrile infections, especially acute pulmonary tuberculosis (8) 
General sepsis or suppuration near the point of spinal puncture (9) Finally, 
where patient cannot stay in bed for twenty-four hours after operation 

If some one drug and some one technic that answered all require- 
ments were found, the ideal state would be reached The ideal is always 
our aim, in everything progress is made because the ideal has not been 
reached, thus our research, our experiments, and our discoveries Co- 
caine as a spinal analgesic was found in the broad, mam principles, good, 
but dangerous (1898) Then followed tropococaine, stovaine, novocaine, 
alypin, syncaine, each possessing qualities of perfection, each having the 
broad good principle of analgesia, but each falling short of the perfect, 
and so we bear them in mind, but still hunt for the more nearly perfect 
agent Up until this time we have been rather limited in the operative 
field, few surgeons operating above the costal border, rarely above the 
nipple line Various agents in combination have been tried Barker 
advocates a specific gravity heavier than spinal fluid , Babcock especially 
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a lighter, although he uses a heavier also Jonnesco combines strychnine, 
others use chloretone as a solvent, still others, sterile salt solution, 
and so on 

As to technic, many use Quincke’s point, others Tuffier’s point, still 
others, notably Babcock and Jonnesco, have injected opposite the seg- 
ment supplying the part to be operated The position of the patient is 
taken into account, heavier or lighter fluid in the spinal canal may rise 
or fall, as the case may be, when the patient sits up, lies on one side, 
prone or in Trendelenburg position And other variations can be noted 
in looking over the various m'ethods of administration that have been 
advocated The method of having a drug pure, uncombined, and dry, 
being dissolved m the subject's own spinal fluid immediately before in- 
jection, has been mentioned in reports, but has never found the general 
favor as have the prepared sterile ampules of fluid 

To Dr Paul Delmas, of the University of Montpellier, France, 
Chirurgien Consultant Regional of the XVI region, a surgeon active 
in front war surgery, as well as base hospital work, my friend and 
teacher, I owe the majority of the following matter m this paper I will, 
with his permission, quote liberally from his manuscript copy of a report 
which he gave me in the spring of 1919 

Quoting “ The greater part of spinal anaesthesia has been confined to a 
variable upper limit of actual analgesia not ascending perfectly much 
above the umbilicus To the work of Lefilhatre by the demonstration of 
many thousands of cases, we owe this sphere broadened to include the 
whole body, with a certainty and without risk, by the simple preliminary 
subtraction of spinal fluid The height of the analgesia is the function of 
the fluid withdrawn The diffusion of the active principle which has 
produced it, mounts higher in proportion as the resistance is less, which 
IS opposed to its penetration by the volume of the superimposed liquid 
As this pressure to be overcome increased with the elevation, any dose 
whatever obtained a duration so much the more brief with the higher 
the elevation, or inversely to the anaesthenization of the higher parts, re- 
quiring progressively increasing doses ” 

During the progress of the war. Doctor Delmas employed the proce- 
dure of Lefilhatre Added experience and study led him to modify the 
technic so as to attain unity of dose with unity of time, whatever might 
be the height desired 

Instrumentation — Spinal puncture needle (trocar and cannula), all glass 
syringe, Luer type, 20 cc Needle preferably of platinum-iridium, 7 cm 
long, I 4 mm diameter, model of Bruneau, the point brought to an 
abrupt bevel 

Ancesthetic Agent — "Purified hydrochlorate of cocaine,” prepared by 
Templier, Pans, or by an anhydrous process explained later in this paper 
“ This cocaine used to the exclusion of all other substitutes which are 
less active and less diffusible, hence necessitating stronger doses ” Co- 
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came crystallized, dry, put up in sterile ampules, dissolved at the moment 
of use m the cerebrospinal fluid of the patient “ Solutions prepared m 
advance, by reason of molecular action observed, renders them promptly 
unreliable and injurious, the same is applicable to sterilization, heat alter- 
ing the physiologic activity of the product ” 

“ The lumbar puncture is performed at a level just above the sacrum ” 
(between the fourth and fifth lumbar vertebrae Tuffier’s point) The 
syringe takes m 20-25 cc of fluid, is detached from the needle (trocar 
being inserted), and the first 20 cc thrown away, to have access with a 
certainty to the higher spaces The ampule of cocaine, dry crystals to 
the dose desired ( 01- 05 gm ) , is opened, the remaining spinal fluid, 3-5 c c , 
IS put into the ampule and the whole gently agitated The barrel of the 
syringe is charged with the freshly prepared cocaine solution, readjusted 
to the needle, 20 c c of new spinal fluid is drawn into the syringe, the whole 
IS thrown forcibly back into the subarachnoid space The force used is 
m proportion to the height desired (the higher the more force necessary) 

“ This fluid column of analgesic liquid immediately diffuses m a homo- 
geneous fashion into the remaining spinal fluid ivhich impregnates to the 
same degree all the posterior roots ” The reason of this is that “ to the 
preliminary hypotension created by removing 20 c c of spinal fluid, there 
is added the force of penetration of a relatively large charged mass (over 
one-third of the remainder) Ail parts, needle-syringe joint, barrel, and 
plunger of syringe must fit tight, allowing of no leakage whatsoever 

The analgesia of the entire body is instantaneous if maximum force 
IS used “ The other manifestations of sensibility, contact, and tempera- 
ture, are not necessarily disturbed, conduction of pain alone is inter- 
rupted totally independent of the elevation Duration of 01 gm equals 
a minimum of fifteen minutes, this is often exceeded ” The quality of 
analgesia is not altered by size of dose of agent, 01 gm giving as perfect 
a result for fifteen minutes as 04 gm for one to one and a half hours 
“ The action seems to be confined practically to the posterior ganglions 
alone, voluntary or reflex action is apparently undiminished Ideation, 
circulation, and respiration are little, if any, slower than normal ” Blood- 
pressure IS possibly lowered, but not to a dangerous degree No exact 
data as to this important condition have been made 

Doctor Delmas reports 431 cases by this agent, the results being No 
failures, no mortality, immediate or following, due to analgesia, not even 
any alarm on the table After effects, if any, have been very slight and 
transient Doctor Delmas ends his report with “ So the procedure is to 
be employed above all in cases which contraindicate a general anses- 
thesia, such as those suffering from shock, hemorrhagic, pulmonary, car- 
diac, albuminuric, diabetic conditions, and in general, all those who are 
doubtful risks ” 

* The amount of spinal fluid in a normal individual is about 70 c c Later find- 
ings place the amount from 125 ac to 150 cc Dercum, F X, Dec. 8, 1919 
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“ It IS contraindicated in local sepsis at point of puncture, general 
cerebral tumors, fragile vasculatory systems m which one fears an intra- 
cephahc lesion ” 

I might add the sterilization of the puncture site is tincture of iodine 
one-half strength, two coats Area includes from posterior inferior spine 
to posterior inferior spine, and from below the upper level of the sacrum 
to the first lumbar vertebra 

The method of purifying the cocaine has been carried out by Professor 
Gardm, of the University of Montpellier, together with Doctor Delmas 
It consists of dissolving a given quantity of commercial hydrochlorate 
of cocaine in a given amount of absolute alcohol, recrystallizing by the 
addition of absolute water-free ether (sulphuric) , decanting off the liquid, 
drying the crystals in a vacuum or a sulphuric chamber Collecting, 
weighing, and putting crystals in ampules under sterile conditions Glass 
of ampules should be colored preferably brown, size approximately 5 c c 
In conclusion, my own experience with this anhydrous preparation 
of cocaine has been one bearing out Doctor Delmas in practically all 
particulars The operative range of this analgesia includes operations on 
the forearm, glands of the neck, wounds of the scalp, and even a trephine 
For resection of a rib in empyema or war wounds, it is apparently ideal 
Post-operative headache is sometimes complained of, but not for long 
nor IS it excessive in seventy There is no tingling or burning of the 
feet or legs as at times is met with in, for example, novocame or syncaine, 
which agents I have observed used in several of the French clinics 

The posture when injection is made can be either sitting or lying, 
apparently there is no difference in result, the sitting posture is the more 
easy of injection The analgesia is practically instantaneous The 
toxicity has not been, to my knowledge, up to this time, worked out 
for this preparation of cocaine, but in a later report I hope to be able to 
present this phase 

A spinal analgesic is not an anaesthetic to abolish ether or even to 
supplant it, but is a very valuable aid to our anaesthetic series, and one, when 
ether is contraindicated, which may lessen our general surgical mortality 
I should like to add that to import this preparation of cocaine from 
France has been thus far impossible, but through the kindness and co- 
operation of Dr George W Raiziss it has been produced in the Derma- 
tological Research Laboratory, Philadelphia, according to the original 
French formula 
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TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

Stated Meeting held January 5, 1920 
The President, Dr George G Ross, m the Chair 

THREE-WEEKS-OLD EXTRA-UTERINE EMBRYO 

Dr Astley P C Ash hurst reported the case of a woman, aged 
twenty-six years, who was admitted to the Episcopal Hospital during the 
night of August 21, 1919, complaining of pain in the lower nght quad- 
rant of the abdomen Her last menses, which began August S> were 
normal Eight days before admission (that is, August 13) she began to 
bleed again, and to suffer some abdominal pain On admission she was 
thought by the receiving ward interne to have salpingitis, and she was 
sent to the ward over night In the morning she appeared slightly 
anaemic, and a diagnosis of ruptured extra-ute- ne pregnancy (right) was 
made The pain persisted, and there was a very tender mass m the 
region of the right tube 

On opening the abdomen the presence of free fresh blood confirmed 
the diagnosis , the right tube was distended and tense with blood, and 
bleeding from the fimbriated extremity continued The tube and ovary 
(and, incidentally, the appendix) were removed, the blood evacuated, 
and the abdomen closed Recovery was uneventful 

Section of the tube discloses an embryo (Fig i), apparently about 
three weeks only in age, lying lengthwise in the tube, in the midst of 
blood clot The membranes were intact Evidently tubal abortion was 
impending at the time of operation 

Dr W H F Addison, Professor of Histology and Embryology in the 
University of Pennsylvania, very kindly examined the specimen under 
the microscope, and reported its length as 10 mm The cephalic ex- 
tremity was somewhat crushed, but the limb buds could be detected, 
they showed no indication of any digitations, nor even club-shaped 
expansion of their ends From these data he estimated its age at about 
thirty days 

SAC OF INDIRECT INGUINAL HERNIA WITH COMPLETE OBLITERA- 
TION AT ONE POINT 

Doctor Ashhurst also reported the case of a man, aged twenty-six 
years, who wore a truss for about eighteen months, when a small boy, for 
nght inguinal hernia Since childhood the hernia had not been down 
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Fig I — Very earh extra-utenne pregnancy (three 
wePk*;) Embryo h mg in a mass of blood clots in 
the tube — actual size 




ABNORMAL DRAINAGE FOLLOWING CHOLECYSTOSTOMY 


until it appeared as an incomplete indirect right inguinal hernia, after a 
lifting strain a few days before operation, which was done January 2, 
1920, at the Episcopal Hospital The sac extended below the level of the 
external ring, and its fundus was distinct from the tunica vaginalis testis 
When the sac was opened near its fundus, it was found obliterated 
about 4 cm distal to the internal ring The proximal portion of the sac, 
continuous with the peritoneal cavity, was then opened, and both por- 
tions of the bilocular sac excised , and the inguinal canal was repaired in the 
usual way (after incidental appendectomy through a McBurney incision) 

Doctor Ashhurst remarked that one knows how frequent it is to 
meet with partial occlusions of such hernial sacs, at one or more levels , 
and the occurrence of hydrocele of the cord proves that complete oblitera- 
tion may occur But the question is, does wearing a truss for eighteen 
months, or even for eighteen years, produce such an obliteration^ It 
seems very unlikely that it ever does, certainly nothing he had ever 
encountered in an operation for inguinal hernia indicates that it does , and 
even granting that this case is an instance of the occurrence, the fact 
remains that the obliteration occurred not at the internal ring, where it 
might prevent recurrence of the hernia, but in the course of the sac as it 
passed through the canal, and that the hernia did recur in the proximal 
portion of the sac 

ABNORMAL DRAINAGE FOLLOWING CHOLECYSTOSTOMY 

Dr Edward B Hodge reported the case of a woman, a patient of Dr 
A B Gill, who was admitted to the Presbyterian Hospital July 12, 1916, 
with history of removal by Doctor Gill of a subacute appendix four years 
before For the past ten months there had been attacks of pain m the 
epigastrium, radiating into the back and right shoulder at times, nausea, 
vomiting, and epigastric tenderness When seen a week before, there 
was slight jaundice No fever in this or previous attacks A diagnosis 
of cholecystitis had been made and operation decided on when jaundice 
subsided Although this was still present, pain was so severe as to 
demand relief. 

Under gas-ether an enlarged, rather thick-walled gall-bladder was 
exposed It was adherent to the omentum Stones were felt in the gall- 
bladder but not in the common duct The foramen of Winslow was 
open The gland at the junction of the cystic and common ducts was 
enlarged as also the pancreas The stomach and duodenum were normal 
Difficulty m relaxing the patient prevented good exposure, so drainage 
rather than removal of the gall-bladder was done There were many 
dark green stones and the mucous membrane was moderately inflamed, 
but not of the “ strawberry ” type A tube was placed in the gall-bladder 
and a cigarette dram to the kidney pouch 

For forty-eight hours she did well In the first twenty-four hours 
there was drainage of more than a pint of bloody mucus and bile, later 
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becoming green For the first fifteen hours of the second twenty-four 
there was no drainage On the evening of this day, the fourteenth, 
drainage became free again, and by evening of the fifteenth amounted to 
70 ounces (2100 c c ) of turbid fluid with some flakes m it Temperature 
was 100°, abdomen soft, passing flatus, stomach a httile unsettled, and pulse 
weaker and 120 She was beginning to feel very weak and prostrated 
The weather was extremely hot 

From this evening to the next morning the amount of drainage was 
1050 c c of the same character Her condition was now alarming with 
small weak pulse, extremities cold, clammy and bluish, face yellowish, but 
lips a good color, breath not bad, and no acetone in urine which had be- 
come very scant in the last twenty-four hours Stimulation was in- 
creased and saline given under skin in addition to the glucose-sodium 
bicarbonate solution that had been used by rectum At this time Doctor 
Jopson saw her in consultation The question of attempting to check 
the excessive drainage from the gall-bladder was discussed, since her 
condition seemed to be largely due to great loss of fluid by this channel 
A clamp was placed on the tube and from that time no fluid came from or 
around the tube 

By the next morning the patient’s condition was decidedly improved, 
she had had a restful night and felt better She had passed only 6 ounces 
of urine in the last twenty-four hours, but this was entirely negative 
The tube was removed four days later and replaced by a gauze strip 
There was thereafter no leakage She was discharged from hospital two 
weeks from operation and has remained m excellent health since 

Colon bacillus was cultured from the gall-bladder at operation The 
laboratory report on the yellowish, turbid, flaky fluid at the time of the 
greatest amount of drainage showed unexpected findings Tests for bile 
acids and bile were negative The fluid did not digest egg albumin or 
starch and therefore contained no pancreatic ferment Quantity not 
sufficient for lipose test 

It is readily seen that the unusual features in this case are the amount 
and the source of the drainage The amount of discharge, if from the 
liver, far exceeded anything he had found recorded in the literature or 
in the experience of those with whom he had discussed it The normal 
daily production of bile is usually given as from 700-900 c c In this case 
there was once 2100 c c and again 1020 c c for some fifteen hours 

In the absence of positive findings for bile and bile acids, we are led 
to seek other possible sources There was no evidence at operation of 
communication between gall-bladder and stomach, duodenum or colon 
Nor was there any reason for post-operative development of such com- 
munication Back flow from the duodenum through a relaxation of the 
common duct sphincter also seemed ruled out by the laboratory findings 
Of one thing we can be sure — the drainage came through a tube sutured 
into the gall-bladder In the reporter’s opinion the drainage had its 
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origin in the liver, even though for some reason the ordinary tests for 
bile were not positive 

ANHYDROUS COCAINE SPINAL ANAESTHESIA 

Dr James Ralston Wells read a paper with the above title, for which 
see page 504 


ULCERATIVE CYSTITIS 

Dr Floyd E Keene read a paper entitled “ Circumscribed Pan-mural 
Ulcerative Cystitis,” for which see page 479 

Dr John G Clark paid a tribute to Dr Guy Hunner for having dis- 
covered and brought this unique pathologic entity to our knowledge As 
the report of these cases from the Gynaecological Department of the Uni- 
versity Hospital will show, they have all been of chronic standing and 
the patients have suffered in many instances so excessively that they 
have become chronic invalids, the dysuria and frequency of urination 
being so gieat as practically to confine them to their homes All surgeons 
in years past have persistently treated cases of this type under the diag- 
nosis of chronic cystitis, and yet neithei the cystoscopic picture nor the 
urinalysis bore out this diagnosis The case that brought this type of 
pathology to his cognizance was the first one to which Doctor Keene 
alluded, of a woman who had been under observation for fifteen years for 
an extensive cystitis following an abdominal operation Gradually all of 
the characteristic clinical findings of cystitis disappeared but the symp- 
toms persisted and even grew worse After several ineffectual opera- 
tions of various types and the employment of every manner of treatment 
the patient fell into Doctor Hunner’s hands, who promptly made a diag- 
nosis of solitary ulcer, and, after she had undergone the operation which 
he has devised for this condition, she regained her health completely 

These cases in their variation between acute exacerbations and tem- 
poiary quiescence are suggestive of the manifestations of a duodenal 
ulcer Also, the symptoms are out of all proportion to the diminutive 
lesion which one discovers on cystoscopic examination The lesion, there- 
fore, is an extremely small one, but the symptoms are decidedly major in 
severity When one views these small ulcers and contemplates the 
major operation necessary to relieve the patient the therapeutic procedure 
unquestionably appears to be out of proportion to the existing pathology 
Nevertheless, as the results have demonstrated, there is no senes of 
patients more grateful for their relief than these, and count the opera- 
tion of small significance when they have experienced complete relief 
It is to be hoped that the time will come when some other form of treat- 
ment may be instituted which ma}’- obviate so extensive an operation 
Nevertheless, Hunner has given these cases the most painstaking and 
skilful attention, and finally through failure of local treatment to achieve 
favorable results, he was compelled to resort to operation In view of 
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the fact that Hunner has so well defined and descnbed this condition, 
there need be no great difficulty in naming the. condition We have 
chosen, therefore, to designate this as the Hunner Ulcer, for we feel that 
through his careful work he deserves this identification 

Dr Alexander Randall said that since his attention had been drawn 
by Doctor Keene to this type of bladder ulcer he had been looking for it 
in the male, but had not thus far met with it He had asked Doctor 
Keene as to the possibility of the condition being tuberculosis The ulcera- 
tion of the bladder, the sterile urine cultures, and the chromcity highly 
suggest tuberculous origin He replies that in repeated examinations 
cultures in guinea pigs have been negative as well as studies of section 
of excised tissue He cannot, however, help feeling that search should 
be continued along this line, because as pointed out by Pelouse there 
has been obsrved another unusual form of tuberculosis in this region 
Surgeons are still very much in ignorance of the actual pathology and 
physiology of the bladder itself, especially as regards infections 

MALIGNANT DISEASE OF THE LUNGS 

Dr George E Pfahler read a paper with the above title, for which see 
page 472 The paper was illustrated by lantern slides 
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TUBERCULOSIS OF THE CHEST WALL 

Dr Walton Martin presented a man twenty-four years of age who 
was admitted to St Luke’s Hospital in January, 1917 At that time he 
was a well-no'urished young man with a discharging sinus in the mid- 
axillary lime on a level with the eighth rib and a soft fluctuating tumor 
over the fifth rib He was operated on by Doctor Derby The sinus was 
dissected out and portions of the eighth and ninth ribs removed The 
wound was left open and irrigated with Dakin solution and two weeks 
later an attempt made to close it by secondary suture The wound, 
however, never healed entirely, and the patient left the hospital with 
two sinuses, one discharging anteriorly and the other posteriorly, and 
was running a little temperature 

On May 17th he returned to Doctor Martin’s service still with his dis- 
charging sinuses and obviously not in as good condition as he had been, 
having an afternoon temperature and having lost weight An extensive 
operation was performed, an “ H ” shaped incision being made, the two 
long arms of the “ H ” passing through the sinuses and the horizontal 
portion passing between them The flaps were dissected back and the 
V fifth to the tenth ribs resected with the overlying parietal pleura 

Pathological Examination — Extensive tuberculosis of the ribs removed 
and of the pleura The young man improved for a while The extensive 
wound healed except for two fistules, one anteriorly and one posteriorly 
From time to time he ran an afternoon temperature 

X-ray examination showed much thickening of the pleura and poor ex- 
pansion of the lung It was evident that there was a tuberculous process 
still present which had not been removed, even by the extensive operation 
On July 5th, portions of the sixth, fifth, and fourth ribs were removed 
well back to the spine The wall of the chest and the parietal pleura 
forming the roof of the cavity were removed This cavity, about the 
size of a fist, was filled with pus, the lung was collapsed and pushed 
upward and backward A strip of the visceral pleura was resected in 
an effort to allow the lung to expand 

On October 16, 1917, a sixth operation was performed, removing por- 
tions of the second, third, fourth, and fifth ribs as far forward as the 
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costal cartilages This again exposed a cavity in the pleura containing 
pus, but the incision of the ribs and the anterior part of the chest wall 
merely obliterated this cavity From this time on the boy improved, 
and the wound healed by primary union except for one granulating area 
m the region of the second rib, which led to a sinus extending upward 
to a small cavity apparently near the apex of the lung He was kept 
under observation, under as good hygienic conditions as possible, and 
the sinus cauterized with pure carbolic from time to time He gradu- 
ally gained weight and strength, the sinus closed last June, and he is 
now well and able to earn his living 

Doctor Martin said that he had presented the patient as he shoved a 
favorable outcome from apparently a very hopeless condition of exten- 
sive tuberculosis of the ribs, which had extended to the neighboring 
pleural cavity and had become secondarily infected, causing a chronic 
empyema Curiously enough, there was no evidence at any time of 
a second tuberculous focus elsewhere in the body 

TREATMENT OF MYXCEDEMA BY TRANSPLANTING PORTIONS OF A 
HYPERPLASTIC THYROID GLAND 

Dr Charles N Dowd presented a woman, aged forty-seven years, who 
was admitted to the Roosevelt Hospital May i6, 1919, on account of myx- 
cedema Four years before she had been a telephone switchboard operatoi 
and was then able to do the rapid work incident to that occupation Her 
mental processes and her speech had gradually become very slow She had 
frequent dizzy spells, dyspnoea on slight exertion, puffiness below the 
eyes, and a dull expression in face Her skin was thick and dry Her 
hair was falling out rapidly and what remained of it was very dry Her 
finger nails were also thickened The thyroid was not palpable 

Another patient was in the ward who had hyperthyroidism This 
presented a particularly good opportunity for transference of thyroid 
transplants from a patient who had too much thyroid activity to one 
who had too little, and accordingly this was done on May 24 

The gland which was removed was manifestly hyperplastic and made 
an excellent specimen for grafting During operation, an opening was 
made in the cancellous tissue of the head of the left tibia about one- 
half an inch wide and one-half an inch deep The oozing was carefully 
stopped in this pocket by gauze pressure The piece of thyroid was cut 
to fit it and was introduced so as to apparently fill it completely The 
periosteum was then sewed over it and the skin sewed over the perios- 
teum An incision had also been made in the lower part of the left 
rectus muscle through the rectus sheath into the properitoneal tissue 
Seven or eight pieces of the excised thyroid gland, about one-eighth of 
an inch by one-quarter of an inch in their diameters, were inserted into 
this properitoneal tissue and the rectus sheath reunited with catgut 
in front of them Six or eight other similar pieces of thyroid tissue were 
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then implanted in the abdominal wall in front of the rectus, and the 
skin closed with silk suture About fifteen small punctures were made 
in other parts of the abdominal wall and little pieces of thyroid tissue 
were inserted in them and the punctures closed wnth silk stitches 

Recall Notes — ^July 13, 1919 Patient feels very much better More energetic and 
active Speech much improved Dizzy spells on sudden motion returned about two 
weeks ago Has gamed 12 pounds Good appetite Bowels good No thyroid extract 
since operation 

September 28, 1919 Gained 30 pounds Eyesight greatly improved Hair growing 
rapidly on scalp Speech improved Appetite fine Skin still dry General 
health excellent 

October 5, 1919 Speech better Voice lower Skin more moist Hair returning 
Skin not so thick 

November 9, 1919 Feels very much improved Good appetite and digestion 
Bowels fair Weight about the same Dizziness and speech better Taking tonic for 
about two weeks, no thyroid Desiccated thyroid prescribed, gr t 1 d 

January 10, 1920 Improvement continues Her mental activity has returned She 
has good strength and takes an active and intelligent interest in various affairs and in 
domestic work Her skin has softened and the dryness has disappeared The thickness 
below the eyes has disappeared Her hair has grown thicker and less dry The symp- 
toms of myxoedema have almost disappeared 

Dr Howard Lilienthal asked if he understood correctly that the 
patient with myxoedema was taking thyroid extract at the present time 
If so, why^ Was it because she was backsliding before the adminis- 
tration of the thyroid was begun? If not, why was she taking it? He 
suggested that as so many thyroid transplants had been put in, one be 
removed to see what had become of it Doctor Lilienthal stated that he 
had made a transplant from an animal and it was absorbed In skin 
transplants it had been found to be an advantage to get as nearly the 
same blood chemistry m the two individuals by making blood-grouping 
tests, and it occurred to him that this was a good place to bring out the 
same point in connection with making thyroid transplants from one 
patient to another Whether transplants were made of skin, thyroid, or 
any other organ it was important to see that the blood chemistry of the 
two individuals was not incompatible In making such transplants 
there were a good many other factors to be taken into account both in 
transplanting from one human being to another and in making autoge- 
nous transplants Carrel had made a study of transplants from one species 
to another and found that there was always absorption of the tissue 
by the host 

Dr Walton Martin said that while he was in Cleveland several months 
ago he had seen in Professor Marine's laboratory a number of rabbits in 
which the thyroid had been transplanted The autogenous grafts grew 
well, but the grafts from one rabbit to another grew for a time and then 
slowly disappeared Doctor Martin stated that Prof Marine was attempt- 
ing to carry out Doctor Lihenthal’s idea of making some sort of 
blood grouping 
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Dr John Douglas said that what he wished to say was related to skin 
grafts rather than to thyroid transplants, though it might have a bearing on 
the latter in relation to autolysis of transplanted tissue Within the 
last six months, he said, he had made a number of skin grafts on a patient 
and found that it was necessary to make still further grafts He had 
the patient’s blood tested out with that of her brother’s and found the 
grouping exactly the same He then used skin grafts from the brother 
and while the grafting was not followed by infection and the grafts did 
well for about ten days and appeared to take perfectly, by the end of 
three weeks they had gradually autolyzed, and this without any sup- 
puration He subsequently made grafts from the patient’s own skin 
and they all took and healed perfectly 

Doctor Dowd, in closing the discussion, said as to the thyroid trans- 
plants, he had not at first taken the matter very seriously and had not believed 
that they alone would be able to permanently and sufficiently carry on 
the thyroid function The occurrence of two patients side by side, one 
with hyperthyroidism and the other with thyroid deficiency, gave a 
particularly good opportunity for trying the transplant The subject 
had been well worked out and was recorded in the literature The reports 
indicated that a certain degree of improvement could be expected and 
that sometimes it had lasted for a very long time and that excised 
transplants had shown active blood supply After the operation, this 
patient disappeared and was not seen during the summer When she 
was seen m the fall her improvement was really remarkable She had 
suffered no relapse, but it certainly seemed wise to give her desiccated 
thyroid by the mouth to insure the continuance of the improvement 
The result of the operation had certainly been very satisfactory and if 
she should have a relapse and another hyperactive thyroid could be 
obtained, a repetition procedure would be justified The question of 
blood grouping had been considered and he hopes to work it up at a 
later time 

TREATMENT OF OBLIQUE FRACTURE OF THE FEMUR BY BINDING 

WITH CHROMIC CATGUT 

Dr Charles N Dowd presented a girl of five years, who had sustained 
a fracture of the thigh on September 29th, and had been treated by the 
application of a long plaster-of-Paris spica 

On October X-ray indicated overriding and faulty position , 

and measurement, with plaster removed, indicated shortening of one 
inch Effort was made to overcome this shortening by strong traction 
Vertical suspension was then applied to the legs so as to raise the 
buttocks from the bed This procedure did not meet with the ordinary 
success The shortening and overlapping remained 

On October 20th she was anesthetized Traction and manipulation 
were unsuccessful The overlapping fragments were therefore exposed 
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by operation The fracture was oblique, two and three-quarter inches 
long, just below the middle of the femur There was a very large amount 
of callus Apparently, the rapid formation of the callus had prevented 
the success of the previous traction When this callus was removed and 
traction applied by the aid of the Hawley table, anatomical apposition 
was easily obtained 

It IS difficult to apply Lane’s plates to a small bone for an oblique 
fiacture as long as this, but very easy to apply some form of binding, 
hence five wrappings of chromic gut were passed around the bone near 
each end of the fracture A half-hitch was taken with each wrapping 
and the ends were so tied as to tighten it all The resulting support was 
remarkably good The fragments fitted accurately into each other and 
after they were bound in this position the firmness of the bone was 
most satisfactory 

A supporting spica of plaster-of-Paris was then applied from the 
costal border to and indluding the foot and the patient returned to the ward 

The technic of the procedure was shown in the accompanying diagrams 
Doctor Dowd stated that an ordinary uterine sound could be filed 
into a crochet needle and bent into the desirable shape, or a “ Parham 
Band ” passer may be used The chromic gut might be passed and 
fastened by instruments without contact with gloves (Lane technic) 
if one so desires 

X-ray pictures taken three days after the operation showed accurate 
anatomical apposition , those taken ten days after the operation showed 
a very slight bending of the bone, those taken after another week showed 
a little more bending but no shortening The chromic gut, together with 
the plaster-of-Paris dressing, were sufficient to hold the bone fragments 
until they united m satisfactory position At the present time there 
was good union with no shortening, but with moderate anterior bowing 
of the femur 

The method used for this patient must have a very limited appli- 
cation It did not give as lasting support as metal plates did and hence 
was not reliable It was, however, much easier of application to long 
oblique fractures It avoided the late discomforts which occasionally 
come with metal plates and in this case, at least, it held the bone as long 
as was necessary 

Dr Royal Whitman did not approve of the method of treatment 
described by Doctor Dowd In his opinion, a plaster spica would not, 
as a rule, prevent overnding of the fragments, while perpendicular 
traction aside from its discomfort must lessen the blood supply and 
thus delay repair He thought the most satisfactory treatment for 
fracture of the femur in childhood was, having adjusted adhesive trac- 
tion straps to the limb, to completely reduce the shortening under 
ansesthesia A closely fitting plaster spica was then applied, and this was 
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supplemented by a sufficient traction weight to prevent displacement by 
muscular action 

Dr H B Delatour stated that he had used catgut on the clavicle 
where there' was an oblique fracture and overriding, and a possibility that 
the sharp ends of bone would puncture the skin By wrapping the 
clavicle with catgut he had obtained very good results He was not 
certain, however, that the results would be so satisfactory in the femui 
Dr John B Walker stated that he had abandoned the treatment of 
fracture of the femur by suspension because he had obtained the same unsatis- 
factory result so often He felt that one could not rely upon suspension 
Doctor Dowd, in closing the discussion, said that he was glad the question 
of treatment of fracture of the femur by a plaster spica had been raised 
He agreed heartily with the statement that this catgut wrapping was 
not an efficient treatment unless the fragments were also held together 
by some other means He had looked at it with suspicion when its use 
was being advocated Later results had proven that the plaster spica 
could not be depended upon to maintain the fragments in suitable appo- 
sition The case which he had shown had already been thus treated 
when it came under his care and the callus which had formed during 
that period probably prevented the suitable lengthening of the leg after 
the suspension treatment was used 

On the other hand, the treatment of fracture of the femur by sus- 
pension had proven very satisfactory for young children, but had not 
been efficient for children older than five or six years 

The case had been brought before the Society to illustrate the way 
in which the chromic gut binding had proved efficient in this particular 
instance The method had a very limited application It could not be 
relied upon to hold the fragments for more than ten days and should 
only be applied for long oblique fractures , and the fractured bone should 
be supported by an external appliance so as to maintain the position 
after the chromic gut has begun to loosen 

INJURY TO LOWER EPIPHYSIS OF THE TIBIA 
(Five years after accident) 

Dr H Beeckman Delatour presented a boy who was admitted to 
St John’s Hospital, Brooklyn, five years ago, and was ten years of age 
at that time He had sustained an injury to his ankle While climbing 
on a picket fence he had fallen, catching his foot between the pickets and 
twisting his ankle He presented all the signs of a fracture of the ankle 
at the lower end of the tibia Doctor Delatour presented the X-ray plate 
taken at that time, showing a slight degree of displacement internally 
at the lower end of the tibia The ankle was put up in a plaster case 
and at the end of four weeks a second X-ray, which Doctor Delatour ex- 
hibited, was taken which showed that the boy left the hospital with his 
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ankle in absolutely perfect condition, without any deformity At that 
time all the movements at the joint were perfectly normal The boy 
wore the case for a week after leaving the hospital, it was taken off at 
the end of the fifth week After this the boy went along apparently m 
normal condition for three years, when his mother noticed that his foot 
was beginning to turn a little The defoimity then gradually became 
more marked and from that time he had had the defoimit}'’ vhich he now 
presented As could be seen the whole foot was thrown inward and 
there was about an inch shortening of the limb Theie was the same 
amount of shortening if one measured the tibia itself The boy, Doctor 
Delatour said, went about with perfect ease but the deformity was in- 
creasing Another X-iay plate taken a month ago showed what had 
taken place The inner one-half of the tibia had not developed while 
the outer one-half had developed in the normal manner, with the result 
that there was a turning of the foot inward and a corresponding change 
in the upper suiface of the astragalus 

This case \vas interesting because the injury was not the result of 
a direct blow, but of twisting, and because the injury had been to the 
epiphysial line of the tibia The question was what could be done to 
prevent further .progress of the deformity As w^as w^ell known ossifi- 
cation was not complete until the eighteenth or nineteenth year, and in 
the fibula it was a little later If there still remained a period of three 
or four years during which these bones might grow a much greater 
deformity than he now had would develop Occasionally there were two 
points of ossification in the lower end of the tibia and the question had 
suggested itself to his mind w^hether the internal one alone was injured 
This case was also interesting from the standpoint of prognosis Any 
one who saw the boy at the time he left the hospital would have said 
that the result was perfect Again it is rare that an injury to the epiphysis 
produces shortening, but this case shows what might happen The boy 
had consulted an orthopedist, who drew a diagram of the condition show- 
ing that the boy had sustained an oblique fracture which pushed the 
inner one-half of the tibia upward He stated that an osteotomy was 
indicated to straighten the leg 

This case might also be interesting from the medico-legal standpoint 
in that it might lead to a lawsuit for damages if one did not have the 
X-ray plate to show that the result was perfect at the time the boy left 
the hospital 

Dr Royal Whitman said he had seen several cases of this t>pe In 
this instance, as the patient was well advanced in adolescence, the prog- 
nosis as to the final result should be good, since there was but slight varus 
and a full range of motion in the ankle-joint The disproportionate 
length of the fibula did not as a rule interfere vith function, and event- 
ually the lateral deformit)’’ might be permanently corrected by osteotomy 
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APERIOSTEAL, SUBTROCHANTERIC AMPUTATION OF THE THIGH 

Dr Henry H M Lyle presented a boy who, twelve years ago, had a 
fracture extending into his knee The fracture resulted in an infection 
of the knee-joint and an osteomyelitis of his femur and tibia In the 
course of these twelve years he has had ten operations in four different 
hospitals Finally he was referred to Doctor Lyle’s service at St Luke’s for 
a disarticulation at the hip 

The condition at admission was that of an active osteomyelitis of 
the femur, with destruction of the knee-joint and numerous discharging 
fistulas of the thigh The X-ray plate. Doctor Lyle said, showed the amount 
of bone involvement It would be noted that it extended to within two 
inches of the trochanter 

Knowing the difficulty in getting a good working artificial leg for a 
disarticulation of the hip, Doctor Lyle decided to do a subtrochanteric 
amputation of the hip, and to try for an end-bearing stump An external 
racquet incision was employed and the bone sawed through one inch 
below the trochanter The flaps were left open and the wound treated 
by the Carrel-Dakin method and traction Sterilization was obtained 
and a secondary suture of the wound performed The patient was then 
placed on the stump exercises, and two weeks after the closure of the 
wound was fitted with a temporary bearing peg leg 

X-ray examination of the stump showed it to be perfectly smooth 
The boy was later fitted with a permanent artificial leg He had been 
wearing this leg ever since the operation, more than three years ago It 
could be seen how well he walked , in fact, for some time, he was a dem- 
onstrator and teacher in the use of artificial legs 

Doctor Lyle said his object in showing the case was to demonstrate 
the value of short bony stumps, and to show that, far from being a use- 
less operation, the aperiosteal subtrochanteric amputation of the thigh 
had a definite place in surgery, as it gave a superior functional result 
Doctor Lyle said he had performed five subtrochanteric amputations — 
two in this country and three abroad The other one done in this 
country had been shown before this society All five had had good 
functional results, which went to show the incorrectness of teaching 
that this operation is useless unless you can save at least three inches 
of the bone below the trochanter 

IMMEDIATE ACTIVE MOBILIZATION OF THE WRIST-JOINT FOL- 
LOWING EXCISION OF FRACTURED SCAPHOID 

Dr Burton J Lee presented a young man, nineteen years of age, who 
had been in the service abroad Doctor Niles had originally seen this case 
The patient had sustained an injury to the wrist while playing football, 
but had lost no time from duty in consequence However, the wrist had 
shown moderate disability which had been present from the receipt of 
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the injury up to the time when Doctor Lee first saw the case, which was five 
weeks ago The joint was tender over the scaphoid region and there was 
slight general swelling of the whole wrist Motions of the joint elicited 
slight pain which was very much increased by extreme flexion The boy 
had, however, continued to play football and hockey with the wrist par- 
tially immobilized by an adhesive plaster bandage Doctor Lee showed the X- 
ray plates taken by Doctor Imboden The diagnosis lay between disease of 
the scaphoid (bone cyst or tuberculosis), a primary fracture of the bone or a 
fracture following disease of it It was finallly concluded that the diagnosis 
and relief of symptoms could be only made with open operation 

Operation was performed through a dorsal incision and the scaphoid 
removed The bone had been fractured, the two pieces being glued to- 
gether with loose cellular tissue The wound was closed and treatment 
by immediate active mobilization carried out Perfect function had not 
yet been fully restored, extension still showing about ten degrees of 
limitation while flexion was fifteen degrees less than normal The patient 
was able to firmly close the fist, but the strength of the hand was still 
slightly impaired A tremor, intentional or unintentional, had been 
present during the entire post-operative period, when the patient at- 
tempted to close his fist, but this has steadily diminished until now it is 
but scarcely noticeable 

Although the X-ray findings strongly suggested a bone cyst, the 
pathological examination made by Doctor Elser did not confirm this im- 
pression Gross and microscopical examination of the bone showed no 
evidence of bone cyst or tuberculosis,, but the bone presented simply a 
fracture with a certain amount of cellular tissue interposed 

This case illustrated very well what could be done by the Willems 
method of active immediate mobilization in civil joint surgery 

Dr Eugene Pool said there were two points that stood out particularly m 
Doctor Lee’s patient, the first was the treatment of compound fractures and 
the second was the treatment of suppurating joints In regard to the com- 
pound fractures, DePage was the first to emphasize strongly that in 
compound fractures caused by accident, such as those usually encountered in 
civil practice, debridement should be earned out and the wound should be 
closed At first our surgeons abroad were loath to treat these cases m 
that way, but they soon became convinced that it was the proper method 
Since his return from France, Doctor Pool said he had had four cases of 
compound fracture on his service at the New York Hospital Of these 
two were fractures of both bones of the leg, one a fracture of the lower 
third of the femur and one a fracture of the humerus All of these were 
treated by incision, excision of contaminated and devitalized tissue, and 
primary suture In one there was a slight superficial infection which did 
not reach the bone nor delay repair The others remained clean Another 
point in regard to compound fractures was that after the thorough re- 
moval of devitalized and contaminated tissue through an incision of 
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adequate length and reduction of fragments, if one found it practically 
impossible for mechanical reasons or inadvisable by reason of probability 
of infection to do a primary suture, then it was best to leave the wound 
open, treating it with or without the Carrel method, according to indi- 
cations Ii one used the Carrel method it should be carried out in 
accordance with all the niceties of the technic, making of cultures, etc 
In such cases it is important that the wound be sutured as soon as sus- 
ceptible of closure, because any compound fracture, if left open too 
long, in general more than about a week, is likely to become infected 
and osteomyelitis to result Probably enough had been said regarding 
the Carrel-Dakm treatment, but he felt that the point should be em- 
phasized that those who did not get good results with this method 
probably were not using it in the right way 

In regard to the treatment of suppurating joints, he has found that in 
early cases with little or no bone involvement Willems method gives 
admirable results in the knee-joint, which lends itself as a result of its 
structure to evacuation of the exudate by active movements If the in- 
fection reached the cancellous bone prolonged osteomyelitis was apt 
to result 

Dr John F Connors referred to the treatment of compound frac- 
tures He stated that during the past three months he had had four 
cases of compound fracture The first case he closed and later had to 
reopen , the others he had treated with the Dakin-Carrel method, closing 
them at the end of two weeks, when the field was free from bacteria In 
his opinion the later closing was the safer and better plan 

As to Willems treatment, during his last eight months in France, he 
saw and carried out this method wherever possible and could vouch for 
its efficacy At this hospital centre many of the cases that came back 
splinted developed osteomyelitis, while the cases where the Willems 
treatment had been used were always in very much better condition 
Duiing the past few months there had been two cases on his service 
ti eated by Dr Moorhead, in which this method was employed with most 
satisfactory results, both of these cases left the hospital with perfect 
function The method of mobilization which Doctor Lee applied to the wrist 
case, in his opinion, could be applied to almost all fractures, and he felt 
that the day was not far off when it would become common practice to 
use mobilization instead of immobilization in oui treatment of fractures 
Dr H H Lyle expressed his firm adherence to the belief that they 
had in the Carrel treatment the most effective method of dealing with 
infected wounds tie stated that he was surgeon-in-chief of one of the 
eailiest ambulances to adopt the Carrel-Dakm treatment m its entirety 
— if not the second, they were the third It was a question whether they 
antedated LaPanne or LaPanne antedated them, it all being a matter of 
a few dajs He was a firm believer in the Carrel-Dakm method and 
practiced it rigidly for over four years 
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Regarding the treatment of joints, Doctor L}le belie\ed that if the 
closed method could not be employed, the next best treatment \\ as that 
developed b}" Willems He had had considerable experience vith the 
method, and could testify to its efficac} if thoroughly carried out For 
some reason or other he had not been so successful in suppurative ankle- 
joints, and he attributed this to the fact that movement in this joint did 
not increase the drainage to the extent that the same procedure did in 
the knee-joint 

Regarding the use of Carrel-Dakin in civil life, it was Doctor L}le’s 
practice to treat all infected abdominal wounds, as w^ell as broken-down 
pyosalpinx wounds, uppurative wounds coincident with a drained ap- 
pendix, and other conditions, wuth Carrel-Dakin’s In o\ er 85 per cent 
of the cases they had been able to perform a secondary suture The 
method not only yields stronger abdominal w^alls, but materially shortens 
the patient’s stay in the hospital 

Doctor Lee, in closing the discussion, stated that the ankle and the wTist 
lent themselves less favorably than did other joints to the W''illems 
treatment The results in the ankle-joint w^ere the poorest and those in 
the knee-joint the best He thought Doctor Pool and Doctor Lyle had ex- 
plained the reason for this, namely, that motion gave more effective drainage 
m the knee than in other joints, so that the method w^as particularly appli- 
cable to the knee-joint 
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Rambling Recollections An Autobiography by A D Rockwell, M D 
Octavo, Cloth, pp 332 Illustrated New York, Paul B Hoeber, 1920 

Dr Rockwell has placed the medical profession of America under dis- 
tinct obligation by this interesting volume of reminiscences which extend over 
a long life of eighty years, beginning in 1840, and thus including a period 
of wonderful changes, intense activities and unparalleled development in 
every phase of life, in all of which the author himself has borne no mean 
part The book is all the more interesting since it records phases of 
personal and individual life quite different from those which have been 
the basis of other biographies and autobiographies which have recently 
been given to us 

The earlier chapters give a charming view of a childhood and early 
youth m a Connecticut village The gradual transition through college 
days and Civil War experiences into the condition of a practitioner m 
a new specialty in the metropolis is detailed in a senes of sketches that 
hold the interest of the reader to the last paragraph It is the story of 
his life told in his old age by one who still retains his mental vigor and 
who has a story to tell that is worth telling 

The chapters which constitute Book III, which give his experiences 
as a trooper with Shendan, differ from the usual tales of an army sur- 
geon in that they are not pictures of hospital life and of surgical events 
and needs, difficulties and disasters, but of work done in the saddle on 
many bloody fields, of dangers constant and perils oft, and of fatigues 
and labors, of marches and counter-marches with the most energetic and 
daring of the cavalry leaders that the Civil War produced Appointed 
surgeon of the Sixth Ohio Cavalry early in 1864, Roclnvell was at once 
caught in the maelstrom of war and during the terrific contests that 
Grant waged with the Army of the Potomac during the last year of the 
war, he was a part of the mighty stream that flowed relentlessly on to 
the final plunge at Appomattox The battles of the Wilderness, of Cold 
Harbor, the beleaguer of Petersburg, the reunion with the forces of 
Sheridan and the final dash around to the rear of Lee’s Army, followed 
by the decisive battle of Five Forks, and the final coming out from the 
ranks of the enemy of the white flag of surrender, these are all graphically 
described by one who was a part of it all 

It was a great change from such activities, in which men were sus- 
tained by a kind of exaltation, to the position of a young doctor trying 
to conquer a place for himself in civil life and practice He struggles — 
he marries — ^he adopts a specialty — ^he becomes an author — he succeeds 
The lights and shadows of all these days form the rest of his story Not 
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the least interesting chapters of this part of his book are those in which 
he narrates what he saw of many of the eminent men of every walk in 
life with whom his later work brought him in contact We have read 
every word of the book, held by the charm of the story until an eaily 
hour of the morning, and lay it down thankful to the author that he 
has written it 

Lewis S Pilcher 

Modern Surgery, General and Operative By J Chalmers DaCosta, 
M D , Samuel D Gross Professor of Surgery, Jefferson Medical 
College, Philadelphia, Pa Eighth Edition, Revised, /Enlarged and 
Reset Octavo, 1697 pages Philadelphia and London W B Saunders 
Company, 1919 

The reviewer has before him the first edition of DaCosta’s Manual 
of Modern Surgery, a handbook of small size, published in 1895, and 
which at that time served as a helpful and practical guide in preparing 
the writer and others for final examinations at the medical school and 
competitive tests in surgery for a hospital internship, it is therefore 
remembered with special interest and appreciation 

Through various editions this volume has had long continued and 
increasing popularity as a standard surgical text-book and now the 
eighth revised and enlarged edition appears as an octavo of 1697 pages 
with 1177 illustrations, truly an enormous undertaking for a single in- 
dividual during a period when such efforts have been largely superseded 
by cooperative or joint editonalship 

In this work are presented concisely the views and opinions of a 
veteran teacher of vast experience and sound surgical judgment and 
with it all he has reviewed and included the best of other modern sur- 
gical thought and opinion 

In the preface the author refers with some apology to the difficulties 
of revision under war conditions and yet the chapters on the newer 
methods of treatment in wound infections, compound fractures and in- 
juries of the head and chest form the most noteworthy contribution 
to the revised edition 

The author’s personal experience and opportunities for observation 
made it possible for him to include authoritative sections on the Carrel- 
Dakin technic, the most recent advances m the prevention and treatment 
of tetanus and gas gangrene and the now generally accepted methods 
in the management of fractures and osteomyelitis and kindred lesions 
due to the wounds of war 

The remainder of the text has been brought thoroughly up to date 
even though lacking in much of anything that is new as compared with 
the previous edition 

Opinions are expressed in several parts of the text about which there 
will be honest differences of thought and practice among surgeons, for 
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instance, in his discussion of empyema thoracis, and contrary to the now 
generally accepted modern idea and experience, the author does not 
believe in “ delayed ” or “ late ” operation but continues to maintain 
that collections of pus in the pleural cavity should not be temporized 
with but that adequate provision for drainage should be provided as soon 
as the condition is recognized regardless of a coexisting pneumonia or 
the general condition of the patient 

In holding this opinion he will not have the support of many surgeons 
who had a large experience in the management of empyema in the 
military hospitals including the Empyema Commission His opinion 
will, however, agree with the teaching of the War Demonstration 
Hospital of the Rockefeller Institute and it remains for the reader to 
draw his own conclusions 

There are forty-one well arranged chapters in all, there is a satis- 
factory index and the illustrations are well selected and helpful in the 
interpretation of the text 

This work is worthy of the continued confidence of both students 
and practitioners of surgery and we predict for it the same demand and 
popularity with which former editions have been received 

Walter A Sherwood 
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Electric Sterilizer With Four New Features 



Push down on the cool lever — 
this opens the cover and lifts the instrument 
tray out of the boiling water There are no 
more finger burns from steam and hot water 

The Castle Automatic switch (patented) 
shuts off the current just before all the water 
is evaporated, so that you cannot overheat 
the Sterilizer or burn up your instruments 

Cost of ooeration is reduced to a minimum by a three heat 
control The switch that controls the heat is right on the end 
of the Sterilizer and has a dial that indicates which heat is 
turned on 

Faucet IS provided to draw off the water and make it unneces 
sary to disconnect the Sterilizer every time it is emptied 

Castle-Rochester Sterilizers are sold by the Jeaaing 
Surgical Instrument dealers Information can be 
secured from your dealer or direct from us 

Wilmot Castle Go. 

115 University Ave , Rochester, N Y , U S A 

Xiakeri of the largest hne of StertUters for physutanst 
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THE BATTLE CREEK SANITARIUM AND HOSPITAL— Established 1866 

Medical Surgical Orthopedic 

Neurological Obstetrical Reconstructive 


Educaltonal Deparimenls 

Training School for Nurses Normal School of Physical Education School of Home Economics and Dietetics 
Students received on favorable terms Registered trained nurses, dietitians and physical directors supplied 

Descrtflive Itteralure matted free upon request 

the battle creek sanitarium 

Box 234, BATTLE CREEK, MICHIGAN 
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source of supplj"- About 400,000 ampoules were furnished to the U S Govern- 
ment The efficac)’’ and safett' of this compound as determined b\ the Medical 
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jiifiM INFLUENZA LEAVES BEHIND 

In many inslances influenza leaves m its wake a severe 
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Fig 130 — ^Apparatus, Colostomy, Feick 

An apparatus designed to take care 
of the Fecal Discharge in a cleanly 
and efficient manner The best de- 
sign in use at the present time 
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A Pronouncing 
Dictionary 
of the English 
Language 

New Edition 690 Pages 
577 Illu'-trations 
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Bound in full flexible leather, 
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I _„_ Price $2.50 

The book contains a vocabulary of 48,000 words, embracing the common 
words in general use, besides numerous techmcal terms in the arts and sciences 
Irregular and foreign plurals and particles are given 
The correct pronunciation is clearly indicated, and when a word has 
different pronunciations they are given and the preferences of different lexicog- 
raphers are shown 

The definitions are models of clearness and accuracy 
Synonymous words are treated in a practical manner 
The supplementary matter comprises lists of Greek and Latin Proper 
Names, Scnpture Proper Names, Ancient and Modern Geographical Names, 
Chnstian Names of Men and Women with the sigmfication of each, Names of 
Distinguished Men of Modem Times, Abbreviations and Signs used in Punting, 
Words, Phrases, and Quotations from Foreign Languages, Musical Terms, 
Principal Deities, Heroes, etc , and Tables of Weights and Measures 

FREE EXAMINATION COUPON 

ANNALS OF SURGERY 

227 South Sixth Street Department A 
PHILADELPHIA PA 

You may send me LIPPINCOTT’S BUSINESS AND OFFICE DICTIONARY I will either 
remail the book to you within five days after its receipt, or send you $2 50 in full payment 
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Chronic Invalidism is a 
very frequent sequel of 
Influenza. 


* 

I 


Fello\^^S^rjup of the 


phPsfii^tes 


L^k// * JL V"-'c\</ 

'^%s] Gommjm syrup wV 


suppli’^.the indhpensahl^fttneral 
salt s^iyT e q t e m 

togetiieTmi#4i4hej»g:;pf^nt dy- 
namic agentvS, strycJi nine 'and qui- 
nine. It aceelefa^^ convalescence 
and restores strength and vigor 

“ The Standard Tonic for Over Half 
a Century** 


SAMPLES AND LITERATURE UPON REQUEST 


FELLOWS MEDICAL MANFG. CO., Inc. 

26 Christopher Street New York 


* 




NEW INSTRUMENTS AND EQUIPMENT 


THE BOYNE TONSIL HAEMOSTAT 
Tbe Laleit and Most Sabsfactory Haemostat Technique for Its Use 

Gauze pads are sewed 
g or attached to the ter 

minal discs through eye 
lets and are to he the size 

Oo* ^ tonsil removed 

\\ The arms are com 

i pressed pads placed 

H y ) opposite fossae and arm 

^ i // allowed to open 

g The thumb screw 

only to reduce 
pressure or to sustain 
any desired pressure There is approximately two pounds pressure 
without the use of either screw Sent on approval Pnce $5 00 


THE HOOD MODIHED SNARE 

The most practical of ^ 

all snares simple manip 

ulation powerful and Hi 

most effiaenl Traction is fi -..4=a lil 

obtained without effort 1*' 

No parts to get out of |j 

order easily taken apart . [(: 

to sterilize etc ' \ 

Rapid or slow snaring can be done at will as it \ 
cuts as smooth as a knife There is no lost motion as ^ 
found in other snares and this greatly overcomes ^ 
usual injury to the postenor pillar ll 

Snare furnished with straight canula and with one U 
large medium or small loop $9 00 

Extra loops any size $1 50 v 


Betz Products are 
Unsurpassed 
m Construction, 
Workmanship and 
Finish 

We invite Com- 
panson of Quality 
with the Highest 
Pneed Goods in 
the World 



GENITO URINARY SPECIAUST’S OUTFIT 


Our Lane is Limited only 
by the Maximum Demands 
of the Profession 

Write for Catalog 

FRANK S. 
BETZ CO. 

HAMMOND, IND 

CHICAGO 

30 E Randolph Street 

NEW YORK 
6 8 W 48th Street 


YOUR X-RAY SUPPLIES 

Get our pneo list and discounts on 
quantities before you purchase 
HUNDREDS OF DOCTORS FIND WE SAVE THEM 

FROM 10% TO 25% ON X RAY LABORATORY COSTS 

AMONG THE MANY ARTICLES SOLD ARE 

X RAY PLATES Three brands in stock for quick shipment 
PARAGON Brand for finest v.ork UNIVERSAL Brand, 
n here pnce is important 

X RAY FILMS Duplitized or Dental — all standard sizes 
Eastman Ilford or X-ograph metal backed Fast or 
slow emulsion 

BARIUM SULPHATE For stomach noik Finest grade 
Lon price 

COOLIDGE X RAY TUBES 5 styles 10 or 30 mdhamp 
Radiator (small bulb) or broad medium or fine focus 
large bulb Lead Glass Shields for Radiator t> pe 

DEVELOPING TANKS 4 or 6 compartment stone, will end 
your dark room troubles 5 sizes of Enameled Steel Tanks 

DENTAL FILM MOUNTS Black or gray cardboard with cellu- 
loid window or all celluloid type one to eleven film open 
mgs Special list and samples on request Price includes 
imprinting name and address 

DEVELOPER CHEMICALS Metol, Hydroquinone, Hypo etc 

INTENSIFYING SCREENS Patterson TE, or celluloid-backed 
screens Reduce exposure to Kth or less Double screens 
for film All metal cassettes 

LEADED GLOVES AND APRONS (New tjpe glove lower priced ) 

FILING ENVELOPES with printed X-ray form (For used plates ) 
Order direct or through y our dealer 

UYou Have a Machine Get Your Name on 

Ira/® A&©i% Oor Mailing LhI 

1 GEO.W BRADY & CO 


757 So Western Ave CHICAGO 


A^rtusol 

^ A HEMORRHOIDAL M, 

Sizppositories 


Hemorrhoid sufferers are apt to 
become dilatory m their bowel 
movements for fear of painful defe- 
cation 

Defecalgesiophobia it has been 
called 

Anusol Suppositories promptly 
remove the strain 

And, with it this most aggravat- 
ing complication 

Sample on request 


MADE IN U S.A 

Furnished twelve in grey box 

WHITE, RED AND BLACK LABEL 
AT BEFORE-THE-WAR PRICE 

SCHERING&GLATZ,IncNewYork 
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4 U. S. WARS and marks has RE-MEMBERED them 


The estab- 
lishment o f 
A A Marks 
IS the oldest 
in the world 
devoted ex- 
clusively to 
the manufac- 
ture of Arti- 
ficial Limbs 
It has pro- 
duced more 
comp 1 e te 
artificial legs 
and arms 
than any 
other concern 



It has made 
limbs for sol- 
diers of four 
U S wars, 
as follows 

MexicanWar, 

1847, 

Civil War, 
1861-1866, 

Spanish War, 
1898, 

and the 
World War, 
1917-1918 


Mr Smith — Can yon remember me ! Mr Marks — Yes step in this room 


The establishment stands today at the head of the profession in improvements, magnitude of 
work, excellence of products and good faith 

Send for Manual of Artificial Limbs The book contains 384 pages illustrated by 674 cuts and a thousand 
testimonials Instructions are given how to take measurements and obtain artificial limbs without leaving home 

A. A. MARKS BR^ADW^Y NEW YORK, U. S. A. 


t TKe WALKEASY 

ARXIFICIAI^ 

Our Art Catalog contains valuable informa- 
tion on Care and Treatment of Stump Prepara- 
tory to applying an Art Limb How Soon to 
Apply Art Limbs for Children Directions 
for Self-Measurement, etc , etc 

George R Fuller Co , Rochester, N Y 

Hraiiclies, HiiOViIoy HoiNtoii, J’litindelplila 


A BOON 

TO THE SMOKER 

To insure clean teeth a ^ 



sweet, wholesome , 

breath and improv- 

ed appetite flavor is 

use ntuaufithatunpa 

refreshed after usme 
Retail, 30 cts a tube 
Wholesale, $2 SO a doz 

^ THE ANTIDOLOR MFG CO 

-1 ^fain St Spnngiille N V 

SEND LARGE TUBE FREE 

Name 
Address 


B. B. CULTURE 

The idea that a culture of 
Bacillus Bulgancus may be 
used as a biological anti- 
septic in pus cavities and 
local infections and as a 
prophylactic measure in 
surgical work may seem fan- 
ciful to many specialists 

The theory is a logical one, 
and the results secured from 
the use of B. B. CULTURE 
in this way have proven 
markedly satisfactory 

B. B. CULTURE LABORATORY, Inc. 

YONKERS, NEW YORK 
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New York 

Intravenous Laboratory 

110 East 23rd Street 
NEW YORK 

Producing Ethical Intravenous 
Solutions for the Medical Pro- 
fession Exclusively 


INDEX TO ADVERTISERS 

(Conltnued on page 6) 
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20 
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Dichloramine-T 
in Tablet Form 

After several months of experimentation we 
are now able to present Dichloramine - T 
in tablets, each containing 4.6 giains. 

One of these tablets dissolved in 1 ounce of Chlor- 
cosane makes a 1 per cent, solution. By their use, 
solutions of any suitable strength may be prepared on 
short notice, even at the patient’s bedside 

Dichloramine -T tablets will be found to be very 
stable, accurate as to dosage, easily carried m the sur- 
geon’s satchel or medicine case, and easy to dispense. 

Full directions accompany every package. 

Dichloramme -T tablets are sold to doctors m tubes 
of 20 at 26c net, and m bottles of 100 at 75c net. 
Chlorcosane is supplied m 4-ounce bottles at 60c net, 
and in pints at $ 1 73 net. 


THE ABBOTT LABORATORIES 

CHICAGO Dept. 102 


New York 
Los Angeles 


San Franasco 
Seattle 
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The Radio Chemical Corporation 

This Corporation has an ample supply of Radium salts of the highest purity for 
use in surgery and gynecology 

Immediate deliveries are now available on the basis of U S Bureau of Standards 
measurement 

We guarantee that the radiations of our Radium salts are due solely to Radium 
element and its own decomposition products 

Our Medical Staff will give instruction in the physics and therapeutics of Radium 

"The Radium Bank” has been instituted by us for the sale or rental of Radium 
to qualified physicians and hospitals 

Special arrangements may be made for divided payment on purchases 

The Radio Chemical Corporation manufactures improved applicators, screens and 
other special equipment made with alloys of our own development, also apparatus 
for the purification and concentration of Radium emanation 

Information on request 

56-58 Pine Street, New York Plants and Laboratories Orange, N J. 

Telephone, Rector 2207 Mines Colorado, Utah 
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jCHONDROl 

A. Water-Soluble 
Antiseptic 

SURGICAL 

*-uiiKlL.AIN 1 I 


Surgical Specialities 

H W. L. 

Prepared witK tKe same attention to detail 
characteristic of all Animal Derivatives 
hearing our label 

lodoiorm Wax Bone Filling 

This hermetically sealed tube offers the Mosetig-Moorhof 
paste in a practical form The essential features are a 
uniform suspension of the iodoform, ease in transfer to the 
prepared cavity and temperature control 

Sterile Obstetrical Sutures 

Our obstetrical sutures are designed for emergency repair 
of the perineum Each strand of Silver^ut is threaded on a 
full curved needle and serves its purpose perfectly— the 
full curve tube protects the point 

Chondrol (Antiseptic Lubricant) 

Represents antiseptic and lubricating properties which 
render it ideal for orificial instrumentation 

Intramedullary Bone Splints 

Designed to serve as mechanical supports until finally 
absorbed The splints are sterilized and sealed in glass 
tubes Sizes 1-8, 3-16, 1-4, 5 16 and 7-16 

Silver Impregnated Fascia 

(Alhson Brooks membrane) 

Prepared under sterile conditions from the tracheal lining 
of cattle This fascia has proved very useful in Ortho- 
paedic Surgery 


' I 
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DR. HAROLD L. FOSS’S 
GASTRO-ENTEROSTOMY CLAMP 



The instrument is adjusted accurately at four points, producing an even parallel pressure 
between the jaws It is light m weight, applied with ease and removed readily at the close 
of the operation 

Price, $18 00 


SINCLAIR’S APPENDECTOMY FORCEPS 


Designed to make the removal of the gangrenous appendix a safe procedure Its blades 
are constructed in such manner and the workmanship is so accurate that they will embrace 
the appendix and close it off so tightly as to prevent any leakage into the abdominal cavitj 

Price, $25 00 


MANUFACTURED BY 

HARVEY R. PIERCE COMPANY 

1801 Chestnut Street The Modem Surgical instrument Slores PHILADELPHIA 
PITTSBURGH SALES OFFICE 3030 3031 3032 3033 JENKINS ARCADE 



WE ARE GENERAL 0\7/^T /^■DTTP'n' CONCENTRATED 

DISTRIBUTORS OF 11 1 L/L/Vllvl 1 C/ SODIUM HYPOCHLORITE 

Literature on application 


Effective February 1st 1920 ReVlSed Pl'lC© LlSt No 27 Changeable Without Notice 

Cop>ncht 1920 Davis £. Gcck Inc 
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Pll"! niOi:.OGIOAT ClIKMISas 


Sfterile Sergical Sutareg 
217-221 DuffieM Street ^ Brooklyn, N Y , U S A 


I y U S PATO 

KalmeriD 


Cvilir ^DnjlKBS SlJTUKES ISE'^^ 'I on.ic 


Se \.TTI E SA'> I‘'ll VNCISCO JONEOJS 


Clae§tro=T]kermal Cattgnit 

Eoilfflble 


^LAUSTRO-THERMAL, meaning enclosed heat, 
^ IS descriptive of the improved method of heat 
sterilization The principle of the method consists 
m applying the heat after closure of the tubes, thus 
avoiding all the chances of accidental contamination 
The sealed tubes are submerged m a bath of 
cumol — the high boiling hydrocarbon The tem- 
perature of the cumol bath is gradually elevated 
until at the end of six hours the maximum of 165° C 
(329° P ) is reached This temperature is main- 
tained for five hours, and is then allowed to slowly 
decline The temperature curve is graphically rep- 
resented by the chart shown below 


It IS obvious, therefore, that sterility is abso- 
lutely assured The sutures, being stored m their 
original tubing fluid and reaching the surgeon’s 
hands sealed within the tubes in which they were 
sterilized, are removed from all the chances of con- 
tamination incident to the customary method of 
sterilizing the strands in open tubes 


Sterilization by this integral method is made 
feasible through the use of toluol as the tubing 
fluid The discovery of the value of toluol for this 
purpose was the outcome of an investigation aimed 
at finding a suitable fluid to replace chloroform 
The latter was formerly m general use, but was 
unsatisfactory because it was found to break down 
into chemical products which not only exerted an 
extremely harmful action on the collagen of the 


sutures but which were responsible for considerabl 
wound irritation 

No other mode of sterilization so completely 
fulfills the exacting requirements for the production 
of ideal sutures as does 
the Claustro-Thermal 
method Through its 
use the natural physical 
characteristics of the 
strands are preserved, 
while the destruction of 
all bacterial life is abso- 
lutely assured 

Claustro-Thermal 
sutures are not impreg- 
nated with any germi- 
cidal substance, and con- 
sequently they exert no 
bactericidal influence m 
the tissues 

This product em- 
bodies all the essentials 
of the perfect suture, 
such as compatibility 
with tissues, accuracy of size, maximum tensile 
strength, perfect and dependable absorbability, and 
absolute sterility 

Reprints of original articles relating to the 
Claustro-Thermal method will be sent upon request 



The New Package 
Containing- One Dozen Tubes 
of a Kind and Size 


Hours I 2 3 A- S 6 7 8 9 10 II 12 13 1+ 15 16 17 18 19 



List of Claustro-Thermal Catgut 

Approximately Sixty Inches in Each Tube 


Plain Catgut 
10-Day Chromic Catgut 
20-Day Chromic Catgut 
40-Day Chromic Catgut 
Sizes 000 00 

Claustro Thermal sutures are unaffected by nge 


Product No 105 
Product No 125 
Product No 145 
* Product No 185 
0 12 3 4 

light, or extremes of climatic temperatures 


Price m U. S. A 

Per dozen tubes (subject to a fixed discount on quantities) $3 00 

Please specify clearly the Pboduct Numbers and Sizes desired 





Kalmerid CaftgMtt 

An Improved Germicidal Suture 
Supersedmg Iodized Catgut 


■jlTALMERID CATGUT is not only sterile, but, 
being impregnated with potassmm-mercuric- 
lodide — a double iodine compound— the sutures exert 
a local bactericidal action in the tissues 


The older practise of impregnating catgut with 
the ordinary crystalline iodine for this purpose was 
at best an unsatisfactory method, since the anti- 
septic power was but slight and transient The 
most serious deficiencies of such iodized sutures, 
however, were their instability and weakness aris- 
ing from exposure to light, the deterioration 
lesulting from the continuous and unpreventable 
oxidizing action of the iodine, and the disintegration 
of the sutures when heated Moreover, the decom- 
position products of iodine caused such sutures to 
be irritating 

These serious disadvantages of iodized catgut 
have been overcome through the use of potassium- 
mercuric-iodide instead of iodine This double salt 
of iodine and mercury, the chemical formula of 
which IS Hgl 2 2KI, is one of the most active germi- 
cides known, exerting a killing action on bacteria 
about ten times greater than that of iodine It 
does not break down under the influence of light 
or heat, it is chemically stable, and, in the pro- 
portions used, IS neither toxic nor irritating to the 
tissues It interferes in no way with the absorp- 
tion of the sutures, and is not piecipitated by the 
proteins of the body fluids 


Kalmerid catgut, in addition to its bactericidal 
attribute, embodies all the essentials of the perfect 
suture It IS perfectly compatible with the tissues, 
its absorbability is dependable, and its tensile 
strength is particularly good 

Two Varieties— To meet the requirements of 
different surgeons two kinds of Kalmerid catgut 
are prepared— the boilable, and non-boilable 

Boilable Grade — This variety is prepared for 
surgeons who prefer a boilable suture, such as 
the Claustro-Thermal product, but possessing 
bactericidal properties in addition The boilable 
grade, therefore, besides being impregnated with 
potassium-mercuric-iodide, embodies the desirable 
physical characteristics of the Claustro-Thermal 
sutures It has the same moderate degree of flexi- 
bility, it IS the same in appearance, it is tubed m 
the same improved storing fluid — toluol, and, after 
impregnation with potassium-mercuric-iodide, it 
further receives the Claustro-Thermal steriliza- 
tion— that IS, heat sterilization after closure of the 
tubes 

Non-Boilable Grade— This variety is extreme- 
ly pliable as it comes from the tubes It is made 
for those surgeons who have been accustomed to 
the flexibility of iodized catgut 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


List of Kalmerid Catgut 

Approximately Sixty Inches in Each Tube 


Boilable Grade Non-Boilable Grade 


Plain Catgut 

Product No 1205 

Plain Catgut 

Product No 

1405 

10-Day Chromic 

Product No 1225 

10-Day Chromic 

Product No 

1425 

20-Day Chromic 

Product No 1245 

20-Day Chromic 

Product No 

1445 

40-Day Chromic 

Product No 1285 

40-Day Chromic 

Product No 

1485 


Sizes 000 00 

0 12 3 4 




Please specify clearly the Product Numbers and Sizes desired 
Kalmerid sutures are unaffected by age or light or by the extremes of climatic temperatures 


Price lu U. S. A 

Per dozen tubes (subject to a fixed discount on quantities) 

In packages of twelve tubes of a kind and size as illustrated on first page 


$3 00 



Kalimerid Kaegaroo Tendomg 

Two Varieties — BoiIaMe and Non-BoilaMe 


f^HESE are the sutures pai excellence for those 
procedures in which post-operative tension is 
excessive, or long continued apposition necessary, 
such as in herniotomy, and in tendon and bone 
suturing Kalmerid kangaroo tendons are not only 
sterile, but, in addition, they are impregnated with 
potassium-mei curic-iodide, which enables them to 
exert a local bactericidal action m the tissues 
The impregnating and sterilizing methods are the 
same as practised m the pieparation of Kalmerid 
catgut, and described on the preceding page 

They are genuine kangaroo tendons, they are 
round, smooth, straight, of uniform contour, and 
possess a tensile strength about twice that of the 
best catgut of equivalent size 

Because of their greater strength some surgeons 
prefer these tendons to catgut particularly in the 
finer sizes, for general intestinal, muscle, fascia, and 
skin suturing 

Absorption Time — The tendons are chromi- 
cized, and so accurately is the chromicizing process 
regulated that each size, whether it be the finest 
or the coarsest, will maintain apposition in fascia 


or m tendon for approximately thirty days Short- 
ly after that period the sutures, with their knots, 
will be completely absorbed 

Two Varieties — Kalmerid kangaroo tendons 
are prepared in two grades — boilable and non-boil- 
able 

The Non-Boilable tendons aie extremely 
pliable and consequently requne no moistening 

The Boilable tendons are quite stiff as they 
come from the tubes, but may be rendered pliable 
by moistening in sterile water preliminary to use 
The smaller sizes will be sufficiently softened by 
fifteen minutes immersion, while the larger sizes 
should be immersed for about thirty minutes 
Either sterile water, or an aqueous bactericidal 
solution made with Kalmerid tablets — 1 5000 — 
should be used 

Before immersion, the toluol, which is very 
volatile, should be allowed to evaporate so that 
the water may have access to the sutures 

Reprints of original articles relating to Kalmerid 
sutures will be sent upon request 


List of Kalmeridi Kangaroo Temdoms 

Each Tube Contains One Tendon ^ Lengths Vary From 12 to 20 Inches 

The Non-Boilable Grade is Product No 370 
Boilable Grade is Ptoduct No 380 

^ Sizes ^ 

Tendon Sizes Ex Fine Fine Medium Coaise Ex Coarse 
Catgut Sizes 0 2 4 6 8 

Please specify clearly the Product Numbers and Sizes desired 
Kalmend kangraroo tendons are unaffected by age or ligrht or by the e’s.tremes of climatic temperatures 


Price in U. §. A. 

Per dozen tubes (subject to a fixed discount on quantities) $3 00 

In packages of twelve tubes of a kind and size as illustrated on first page 


nnn 

Actual Sizes 

Standardized Sizes 

(\{\ 


The Established Metric System of Catgut Sizes 

X js Now Used Fop All Sutures 

u 

i TTN conformity with the long recognized need for a unified system 

O 


of sizes, the standard metric catgut scale has been extended 

” to embrace all sutures, mcludme: kangaroo tendons, silk, horsehair. 

8 MM 


^ silkworm gut, and celluloid-linen thread 


The advantage of this standardized system is obvious 




Misceilameous Smitares 
Boilable 

Sterilu-ed by Heat After Closure of the Tubes 


Profluct 

Vo 

Mnttrm! 

Approximate Quantity 
in Each Tube 

Catgut Sizes 

350 

Celluloid-Linen Thread 

60 Inches 

000, 00, 0 

360 

Horsehair 

Four 28-inch Sutures 

00 

390 

Plain Silkworm Gut 

Four 14-inch Sutures 

00, 0, 1 

400 

Black Silkworm Gut 

Four 14-inch Sutures 

00, 0, 1 

450 

White Twisted Silk 

60 Inches 

000, 00, 0, 1, 2, 3 

460 

Black Twisted Silk 

60 Inches 

000, 0, 2 

480 

White Braided Silk 

60 Inches 

00, 0, 2, 4 

490 

Black Braided Silk 

60 Inches 

00, 1, 4 

600 

Catgut Circumcision Suture 

30 Inches With Needle 

00 

Price in U S A — Per dozen tubes (subject to a fixed discount on quantities) 

In packages of twelve tubes of a kind and size as illustrated on first page 

$3 00 


Mmor Smtareg 

Short Length ^ Without Needles 
Sterilized by Heat After Closure of the Tubes 


Prtxluct 

No 

Material 

Approximate Quantity 
in Each Tube 

Catgut Sizes 

802 

Plain Catgut 

20 Inches 

00, 0, 1, 2, 3 

812 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

822 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

862 

Horsehair 

Two 28-inch Sutures 

00 

872 

Plain Silkworm Gut 

Two 14-mch Sutures 

0 

882 

White Twisted Silk 

20 Inches 

000, 0, 2 

892 

Umbilical Tape 

Two 12-inch Ligatures 

Price 

in U S A —Per dozen tubes (subject to a fixed discount on quantities) 

$1 50 


In packages of twelve tubes of a kind and size as illustrated on first page 




Emergency Suitares 




With Needles 



Sterilized by Heat After Closure of the Tubes 


Product 

No 

Matenal 

Approximate Quantity 
in Each Tube 

Catgut Sizes 

904 

Plain Catgut 

20 Inches 

00, 0, 1, 2, 3 

914 

10-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

924 

20-Day Chromic Catgut 

20 Inches 

00, 0, 1, 2, 3 

964 

Horsehair 

Two 28-inch Sutures 

00 

974 

Plain Silkworm Gut 

Two 14-inch Sutures 

0 

984 

White Twisted Silk 

20 Inches 

' 000, 0, 2 


Price in U S A 

Per dozen tubes (subject to a fixed discount on quantities) 

In packages of twelve tubes of a kind and size as illustrated on first page 



EMERSEflCY NEEDLE- 
Suitable for SkiaMuxle orTemitin 
Bjrropojd to Stitoie Sizes 
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Oljgtteltncal Sultiiireg 

Product No 650 

For the Immediate Repair of Perineal Lacerations 

Each tube contains tivo 28-inch sutures of 40-day chromic catgut 
one of which is threaded upon a large full-curved needle 

Price in U S A. 

Per tube (subject to a fixed discount on quantities) 

Each tube m a package as illustrated 


$ 35 





Arsenic and Mercury are Indispensable in the 
Treatment of Syphilis We recommend 


SALVARSAN 

(Arsphenamine-Metz) 

OR 

NEOSALVARSAN 

(Neoarsphenamine-Metz) 

powerful and easily administered spirocheticides, 
which are as efficacious as the imported products, 

AND 

BICHLORIDOL 

(Mercury Bichloride) 

OR 

SALICIDOL 

(Mercury Salicylate) 

put up m COLLAPSULES (compressible ampules), 
which insure accuracy of dosage with a minimum 
of pain after intramuscular injection 

This combination of anti-luetics has no superior m 
the therapeutic field Literature upon application to 


H. A. METZ LABORATORIES, Inc. 

122 Hudson St. New York 



/^OMPLETE clinical 
data in lespect to 
dosage, technic, etc Im- 
mediate deliveries to U S 
Bureau of Standards for 
measuiement Full pai- 
ticulars on request 


salts (Purity as specified) 

NEEDLES — Invaluable in cer- 
tain malignant conditions) 

UNIVERSAL APPLICATORS (Gold, 
silver, etc Shape tubular) 

FLAT APPLICATORS (Size and 
Radium content as desired) 

EMANATION APPARATUS IN- 
STALLATIONS 


The W. L. Cummings Chemical Co. 


WORKS AND LABORATORIES 


LANSDOWNE 


PHILADELPHIA 
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Bard-Parker Knife 

Thts knife IS designed to eliminate the nuisance and 
uncertainty of resharpening, by means of renewable 
blades, which have the sharpest cutting edge attainable 


Sharp ! 


Vi Size 


Blades Nos 20, 21 and 22 Fit Handle No 4 


Vi Size 


Blades Nos 10 and 11 Fit Handle No 3 

Handle, any size each $1 00 

Blades “ “ (6 of size in package) per doz 1 50 

Cases, for 6 to 30 Blades and 1 to 2 Handles each 1 25 

ASK YOUR DEALER 

BARD-PARKER CO., Inc., 37 E. 28th St., New York City 


Just a Bit Different 


than all the others is the new 

“ Universal Greenberg’s 
Cysto-Urethroscope ” 

Through it the operator observes the interior of 
a urethra or bladder, as if viewed with daylight 

Perfectly ^^LJniVBTSClV^ for Observation 

Irrigation 
Cauterization 
Fulguration 
Medication 

Catheterization 
Instrumentation 



Write for descriptive Bulletin No. 14 


Manufactured by 

The Kny-Scheerer Corporation 

Department of Electro-Medical Apparatus 
404-410 West 27th St. NEW YORK CITY 
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X-RAY INVESTMENT 
INSURANCE 

|EFORE you invest in stocks or bonds, you use 
every means at your command to ascertain the 
soundness of the issue, the financial responsibility 
and the personnel of the organization soliciting 
your confidence 

A reliable x-ray equipment represents another 
kind of investment, but its your money that s 
involved just the same 

The keystone of the Victor Electric Corporation 
IS Responsibility to every purchaser of Victor 
apparatus Each time the prospective buyer 
“looks us up before buying, we realize an 
advantage — so does he 

Thu ty years of conscientious effort to lead rather 
than follow, is only one of the reasons foi the 
predominance of Victor apparatus amongst the 
discriminating 

Buy Victor — a “safety first on your investment 


VICTOR ELECTRIC CORPORATION 

Mamifacinrers of Roentgen and Physical Therapeitlt Apparatus 
n U A CHICAGO XT ^ i 

Cambridge Mass , , mi i t-* i New lork 

66 Broadway Jackson Blvd and Robe> 13 l E 23d St 


Sa’es Ojji cs and Service Stc*io is tn all principal cities 
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Apothesine 
“ Surgery 


A PROMINENT Chicago surgeon reports that he 
has used Apothesine extensively as a local anes- 
thetic in surgery, including operations for the lemoval 
of inguinal glands, resection of rib and draining of 
lung abscess, circumcision, inguinal and femoral 
hernia, carcinoma of the face, synovial cyst on the 
back of the wrist, ligation of thyroid vessels, gastio- 
enterostomy, a very extensive thyroidectomy, and 
removal of tumor of the breast 

This surgeon declares that he has employed as 
much as five ounces of a one-and-one-half-per-cent 
solution without any noticeable toxic effects or inter- 
ference with piimaiy wound healing, also that 
Apothesine solution is not decomposed by boiling for 
five or ten minutes, and that it produces complete 
anesthesia which persists m the neighboihood of an 
hour 

SURGICAL TABLETS OF APOTHESINE 

Hypodermic Tablet No 221 One tablet dissolved in one ounce of physiologic 
salt solution makes a 1% solution of Apothesine in Adrenalin 1 100 000 Tubes of 
10, five in a package 

Parke, Davis & Company 


DETROIT 
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^LINICAL data clearly prove the 
effectiveness of Radium in certain 
benign and malignant growths. 

Departments of Physics and Medicine 
for instruction in the physics and 
therapeutic application of Radium 

Sold with U S Bureau of Standards 
Certificate 

Information upon request regarding 
Tube and Needle Applicators 
for deep therapy 

Patented glazed plaques for 
dermatological conditions 

And apparatus for 
Radium Emanation 
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HYCLORITE 


Concentrated Sodium 
Hypochlorite Solution 

ALWAYS READY — Just add water No time lost — no n astc 

RAPID SOLVENT of pus and necrosed tissue 

High germicidal power 

Used full strength or diluted according to sin - 
geon’s need Successful without Cai rel technic 
Makes correct DAKIN solution in one minute 

Accepted A M A {N NR) 

Sample and Literature on request 


GENERAL LABORATORIES 

4551 Dickinson St 
MADISON, WISCONSIN 


“The GreatTeacher of Surgery-PRACTICE” 

I F your techmque is good make it 
still better , if you lack confidence 
for certain operations, acquire it by 
actual, intensive pracbce and ade- 
quate repetition This opportunity 
IS offered by the 

LABORATORY of 
SURGICAL 


through its so hour post-graduate course 
in general surgery Here the student performs the actual operations himself — on the stomach, intestines, gall 
bladder, kidney and ureter, thyroid, hernia etc — under competent instruction with stnct attention paid to 
anaesthesia, table toilet, etc A review of surgical anatomy is embraced in the course 

Now established s years, with a record of hundreds of satisfied students The work embodies the best 
technique of the time, together with many original improvements Course completed in seven days (so boursl, 
thereby saving time and money for the doctor 

Special arrangements may be made for courses in orthopedics, 
eye, ear, nose and throat, x ray, surgical anatomy etc 

For descriptive literature, terms, etc , address 

DR. EMMET A. PRINTY, Director, 7629 Jeffery Avenue, Chicago, III. 

FACULTY CONSULTING FACULTY 

Dr Clifford C Robinson Dr Emmet A Pnnty Dr E Wyllys Andrews Dr D N Eisendratb 

Dr Philip H Kreuscher Dr Edmund Andrews Dr Carl Wagner Dr A A Strauss 

Dr Kellogg Speed Dr George J Musgrave Dr Wilham E Morgan Dr Arthur E Willis 




Posterior Gastro Enterostomy 



I^ulzen^ 

Sterile Catgut 

TRADE (Bartlett Proces^ 



Make the Test Yourself 

Compare It Point for Point \i/rthm\fOtherCat§ut 

We Will Send the Samples 

Sixes 00*4 Plain C.De'WiTT lylTKElVS CO» Sizes 00~^ Tanned 

4908 Laclede Avc. 

■ ST. LOUIS, MO., U.S.A. _ 
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FINGER EXPLORATION OF GUNSHOT WOUNDS OF 

THE BRAIN* 

By Edward B Towne, M D 
OF San Francisco, Cal 

LANE nOSPITAIi 

AND 

Thomas R Goethals, M.D 

OP Boston, Mass 
INTRODUCTION 

Our surgical team, while attached to Casualty Oleaimg Stations of the 
British First Army from May 12 to August 12, 1918, was designated to 
treat all wounds of the head admitted during a daily twelve-hour tour of 
duty The casualties were received from a quiet sector in which no 
operations of major importance occurred, so that the Clearing Stations 
were not overworked, and it was never necessary to pass unoperated 
wounded along to the Base That the opportunity for study of the cases 
was unusually favorable is indicated by the fact that the team operated 
only 262 casualties during the three months The character, treatment, and 
mortality per cent of the 61 head wounds is shown in Table I 


Table I 

Analysts of Cases of Gunshot Wounds of Head 



Number 

Operated 

Not operated 

Died 

Mortality % 

Scalp wounds 

22 

22 


— 


Fracture with mtact 






dura 

II 

II 




Open dura with brain 
wound 

28 

20 ! 

1 

8 

mm 


Totals 

61 

53 

8 

H 

HiH 


• Died of other cause than head wound 
tOne died of other cause than head wound 


The II scalp wounds and 22 fractures with unopened dura brought 
out nothing of interest The mortality in these cases is practically ml 
unless other wounds are fatal, as happened twice in this series An intact 

From U S Army Base Hospital No 5 
34 531 
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dura was incised once, and that case is included with those in which the 
dura was opened by trauma 

This report is concerned with the 28 cases of wound of the brain of 
which 20 were operated and 8 were inoperable The number of cases is 
limited, but a report seems justified for these reasons 

1 The senes includes every case of gunshot wound of the head ad- 
mitted from a given sector in alternate twelve-hour intervals The 
British system of evacuation provides for no sorting of casualties short of 
the Clearing Station, so that every grade of wounded, sick, and gassed 
IS received Our figures have some interest as being fairly representative 
of the proportion of the various degrees of cranial injury that survive to 
reach a hospital some 15 to 20 kilometres from the line under the 
existing conditions 

2 We have been able to keep track of the 13 cases evacuated from the 
Clearing Station for periods of from six to twenty-one months after operation 

3 Some of the recent papers on brain wounds have condemned the 
use of the finger for palpating foreign bodies in brain cavities For this 
most important step of the operation we believe that finger palpation is 
the most rapid, suie, and safe method of cleaning a wound large enough 
to admit a finger, and it is particularly on this point that we wish to 
present evidence 

The treatment of the wound m the brain tissue did not assume its true 
importance during the early years of the war At first the general ten- 
dency, based on experience in previous wars in which bullet ivounds pre- 
dominated, was to abstain from operation The disastrous results of this 
policy soon led to the conception that brain wounds should be opened 
widely and left open, and this was generally put into effect with more 
encouraging results While dura and scalp were left open the method of 
cleaning the track attained relatively small importance, for, however 
thoroughly the metal, bone, and debris were removed, the wound was 
always subject to the danger of secondary infection during the long process 
of granulation and cicatrization, and one could never be certain whether 
the encephalitis in a given case was the result of imperfect cleaning or of 
infection from without With the acceptance of the principle of primary 
suture of the scalp the situation became quite different, for if a brain 
wound operated early became septic under a sutured scalp it was clear 
that the track had not been properly cleaned It was not until 1917 that 
suture came into its own, and then largely because it had been success- 
fully applied primarily or secondarily to wounds of soft parts and of 
joints There had been prophets before this, and largely without honor, 
as one looks back it seems extraordinary that the results of suture in the 
hands of Barany,= Tabuteau,^® and Velter®® did not establish the method 
at once 

In the spring of 1918 we felt convinced, from previous experience and 
from the scanty available literature, that craniocerebral wounds should 
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be operated under local anaesthesia at the earliest possible moment, that dam- 
aged scalp and bone should be removed, that any evidence of skull injury 
demanded exploratory trephining, and that after cleaning of the track and 
removal, if possible, of foreign bodies the scalp should be closed The 
open question was how the contaminated brain pulp, blood-clot, metal, 
detached bone fragments, cloth, and hair could be removed from the 
brain cavity surely, expeditiously, and without addition to the existing 
amount of brain damage On this point we knew from experience with 
Cushing’s team in the fall of 1917 (Cushing°> that he opposed the use 
of the finger in the brain cavity, and advocated exploration with a soft 
rubber catheter and 1 emoval with forceps or magnet of the foreign bodies 
thus detected This procedure was prolonged and tedious — Cushing 
says, “At best most of the ciitical operations deservedly require upward 
of a two-hour period ” — and, more important, was sometimes unsuccess- 
ful in that it failed to remove all the foreign bodies On the other side 
of the question we knew that Gray^“ and his followers were strong advo- 
cates of finger palpation in pioper cases For example, Anderson® says, 
“ It IS found that the brain does not suffer from careful exploration by 
the finger, if the hole in the dura permits of its introduction fairly easily ’’ 
A certain amount of personal experience, both pathological and clini- 
cal, had influenced our views on this question A number of postmortem 
examinations of cases dying within twenty-four hours of injury impiessed 
us strongly with the fact that it was a mistake to consider the brain lesion 
a track whose size was little, if any, greater than the diameter of the metallic 
fragment The lesion was in reality a cavity in the brain tissue, with a 
diameter always considerably greater than that of the dural opening, 
which usually corresponded roughly to the size of the largest lodging 
foreign body This cavity was somewhat egg-shaped, with the dural 
aperture at one pole, and the metal at the other, and with showered bone 
fragments lying free or embedded in its walls The lesions observed in 
cases that died without operation indicated that, though the impulsion 
of bone fragments at angles lateral to the direct course of the metal was one 
reason for the increased diameter, the pressure of the hsematoma which 
invariably filled the cavity caused additional lateral expansion The 
same egg-shaped loss of substance was noted in lesions caused by indriv- 
ing of bone fragments alone, and in the region of entrance of bipolar 
wounds — in fact, wherever bone fragments were found We concluded 
that It was theoietically possible to palpate such cavities with the finger 
without any risk of causing additional injury to the surrounding unin- 
jured brain tissue , and we felt that the prospect of being able to remove 
foreign bodies rapidly and completely was so desirable as to justify a 
trial, particularly as the method had been approved by surgeons of good 
standing Therefore, it was used in a small series of unoperated cases 
which came into the hands of one of us (E B T ) in the fall of 1917 
case will be given to illustrate how the theoretical conclusions were confirmed 
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Case A — Pte J P Left pauetal wound with prolapsed brain 
Paialysis right arm and leg except for slight power in glutei Paresis 
right face Astereognosis right hand, loss of joint sense right fingeis 
X-ray — metal lodged in fractured skull, no indriven bone seen 

Operation (October 15, 1917) — Ether Tourniquet Linear ex- 
cision of scalp wound Metal and bone fragments removed from 
brain fungus Skull trephined and rongeured away to expose dural 
edge Track cleaned by suction and irrigation with catheter and 
syringe By Cushing’s technic five pieces of bone were detected 
with the catheter and removed with forceps When no more could 
be felt the finger was introduced through the dural opening and pal- 
pated the walls of an egg-shaped cavity 5 cm deep Two bone frag- 
ments, each over i cm m diameter, were detected m the wall of the 
cavity and removed with forceps Haemostasis secured by irrigation 
with hot normal salt solution Scalp closed with two gutta percha 
tissue drains between stitches 

Post-operative Course — Motor and sensory condition on day after 
operation exactly as before On fifth day there was improvement in 
face, deltoid, biceps, thigh muscles, and flexors of ankle On tenth 
day there was motion in flexors of wrist and extensors of ankle On 
fifteenth day all motions of arm and leg were performed with fair 
strength except at and below wrist and ankle, where they were weak 
Face still weak Wound healed Evacuated to England October 
29th March 2, 1918, report from National Hospital, Queens Square, 
London (kindness of Dr Fred S Batten) “ Wound sound, walks 
quite well, still has almost complete astereognosis of right hand 
Power of right hand fair — right arm good Except for this post 
central loss is quite well ” 

In three other cases foreign bodies were removed from cavities in the 
frontal lobe, temporal lobe, and cerebellum, and in each instance more 
bone fragments were detected by the finger after prolonged attempts to 
extract everything with catheter and forceps These three also healed 
and were evacuated in good condition, and in none of them was there any 
evidence of increased brain damage after operation The case detailed 
above was, however, the most encouraging evidence in favor of the 
finger technic, in that marked signs of injury to the motor tracts were not 
accentuated by operation, improved steadily, and disappeared almost en- 
tirely in four and one-half months 

REPORT OF CASES 

All wounds of the brain received at a forward hospital are not oper- 
able, nor do the operable cases all have large enough loss of cerebral 
substance to make finger palpation of the cavity possible The 28 cases 
to be reported will therefore be classified under these headings 
I Inoperable Cases (8) 2 Operated Cases (20) 

a Cases in which finger palpation was not indicated (9) 
b Cases in which finger palpation was or might have been used (ii) 
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1 The Inoperable Cases — ^AIl but the obviously dying were operated, 
as it was felt that intervention without a general ansesthetic could do no 
harm, and might offer a chance of life to even the deeply comatose As 
will be seen later, at least 3 of the operated cases were actually quite 
hopeless, but in a condition which appeared to justify intervention Of 
the 8 cases which were not operated, 7 died in dess than five hours, and i in 
ten hours after admission All showed profound coma, a pulse of iio to 
140 which was weak and irregular, stertorous respiration which was fre- 
quently rhythmic, and loss of sphincter control, the majority were also 
sweating and frothing at the lips One case will suffice to illustrate 

Case I — ^Rfm A B Admitted June 10, 1918 Large left parietal 
wound with prolapsed brain Deeply unconscious Pulse 128, weak 
and irregular, Cheyne-Stokes respiration, froth on lips, skin moist 
and cold , involuntary urination Dressed and sent to resuscitation 
ward, where he died two and one-half hours later Autopsy Ex- 
tensive loss of substance left parietal lobe, track passing through 
lateral and third ventricle, large shell fragment at base in right 
middle fossa , bone fragments in left hemisphere and lateral ventricle 

2 The Operated Cases — a Those m Winch Finger Palpation was 
not Indicated Widely different pathological conditions, such as areas of 
cortical laceration and hemorrhage covered by intact or punctured dura, 
tracks caused by very small metallic fragments which lodge or perforate, 
or inaccessible areas of brain damage caused by missiles passing through 
the deeper nasal sinuses, may come under this heading In some of these 
conditions the treatment is quite simple, but in others, especially the 
lodged metallic fragments of small diameter and the brain wounds com- 
municating with a nasal sinus, the prospect of encephalitis is always dis- 
turbing and Its avoidance most difficult or even impossible In this group 
are assembled 9 operated cases, 3 of which died 

Case II — Pte B W Area of laceration and hemorrhage in motor 
coitex under intact dm a evacuated Rapid amelioration of paralysis 
and aphasia Weak face and mental changes twenty-one months later 
Admitted May 26, 1918, at 9 a m (five hours after injury) Conscious , 
pulse, 84 , warm , severe headache 

Wounds — (i) Crescentic scalp wound 3 5 cm long, located 15/32 
and 8 cm to left* (2) Gutter wound with incomplete fracture left 
tibia (3) Lodging wound right calf, large haematoma X-ray — frac- 
ture skull, no metal, partial fracture right tibia with many small 
metallic fragments 

Neurological — Twitching right face with central type paralysis 
Paresis right arm, astereognosis right hand Motor aphasia and 
agraphia , understands spoken and written words 

* By this method of localizing cranial wounds a base line is measured from 
nasion to inion (32 cm), a perpendicular is run from it to the centre of tlic scalp 
wound (8 cm), and the distance from the nasion to the point where the perpen- 
dicular intersects the base line is measured (15 cm ) 
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Opetatwn — May 26th, ham (seven hours) (i) Novocame and 
adrenalin Scalp and pericranium excised , wound enlarged in three 
directions , flaps turned back Shallow groove i cm long m external 
table trephined, bone cut away to limits of fracture of internal table 
(3 cm opening) Dura intact, tense, deep purple, and immobile A 
2 cm linear incision was made, allowing a large amount of pulped brain 
and clot to extrude Bleeding pial vessels secured with silver clips 
Shallow cavity sucked clean and irrigated with hot saline solution 
Dura, fascia, and skin sutured No drainage (2) Spinal anaesthesia 
Wound left leg excised and sutured Wound right leg excised, bone 
and metallic fragments removed , partly severed posterior tibial vein 
ligated, light gauze pack and splint 

Post-operative Course — May 28th Twitching of face rare Hemi- 
paresis unchanged Can say a few simple words Wounds clean 
Scalp sutures removed June ist — No twitching face Arm stronger 
Chloroform, wound of right leg sutured, splint June 2d — Cultures 
from right leg — no growth June 4th — Talking better, able to write 
name and address Right arm improving, can move right corner of 
mouth a tnfle Left leg healed, sutures removed June nth — ^Right 
leg healed, sutures removed Talks and writes slowly and with mis- 
takes, but with steady improvement Right arm almost normal , right 
face weak All wounds healed No headache Evacuated to Base 
Later Reports — March 19, 1919 (nine and one-half months) Let- 
ter from patient, well written Working in flax mill Occasional mild 
headaches and dizziness Right arm normal Right corner of 
mouth droops a little “ I don’t speak properly when tired ” Feb- 
ruary, 1920 (twenty-one months) Letter from wife Same status, 
except for four short periods when he was mentally deranged, thought 
her a German and threatened to kill her and himself 

Comment — On the much debated question whether or not to incise an 
intact dura it seems to us that given a case under twelve or fourteen 
hours, there is very little danger of infection, and that the advantages of 
evacuating the pulped brain and haematoma and of securing the bleed- 
ing vessels are probably important though difficult to prove Certainly 
in some instances it is necessary to check the hemorrhage if real danger 
of medullary compression is to be averted 

Case III — Pte E G T Laceration of post-central cortex by bone 
fragments projected through dura Slight residual motor and sensory 
loss eleven months later Admitted May 30, 1918, at i p m (ten hours 
after injury) Headache, dizziness, nausea, and three attacks of 
twitching in left arm without loss of consciousness Pulse, 84, 
warm , rational 

Wound — I by I 5 cm , its centre located 19/34 and 4 cm to right 
X-ray — ^metallic fragment in fractured skull 

Neurological — Left-handed individual Left arm weaker than right 
Loss of common sensation left forearm Astereognosis left hand 
Loss of joint sense left shoulder, elbow, wrist, and fingers 

536 






size 






FINGER EXPLORATION OF BRAIN WOUNDS 

Operation— 30th, 5 PM (fourteen hours) Novocaine and 
adrenalin Scalp wound excised and extended in three directions The 
shell fragment had carried into the bone a piece of burlap helmet- 
cover (Fig I ) Block of bone cut out, edges trimmed Three pieces 
of bone, removed with forceps from just within a i cm tear in dura, 
completed pattern of inner table Small cortical cavity cleaned by 
suction and irrigation Dura, fascia, and skin sutured During opera- 
tion there were three attacks of twitching of left arm, each lasting 
about thirty seconds 

Post-operative Course — ^June ist — ^Paresis of arm improving Skin 
sutures removed June 8th— Weakness of arm scarcely detectable 
Joint sense of elbow and shoulder normal Other sensor}’’ loss un- 
changed Wound healed No headache Evacuated to Base 

Later Reports — ^April 24, 1919 (eleven months) Letter from pa- 
tient In good health and working Occasional headaches Left arm a 
tnfle weak, and “ proper sense of feeling has not yet returned ” 

No epilepsy 

Comment — ^The only feature of interest is the good illustration of how 
contaminated foreign matter — in this instance a piece of the burlap which 
was so frequently used to cover “ tin hats ” in hot v eather — may be 
earned in by a missile The prognosi*: for continued freedom from epi- 
lepsy IS dubious 

Case IV — Pte S C S Deeply lodged small metallic fragment not 
recovered Incapacitated by headache tuenty months later Admitted 
June 7, igi8, at 10 a m (eleven and one-half hours after injury) 
Severe headache , pulse, 80 , no neurological symptoms 

Wound — o 5 cm in diameter located 24/345 and 13 cm to right 
X-ray — a metallic fragment o 3 by o 7 cm in midline half way between 
base and vertex 

Operation — ^June 7th, 2 pm (fifteen and one-half hours) Novo- 
caine and adrenalin Scalp wound excised, small block of bone con- 
taining o 5 cm defect cut out Pulped brain sucked out of track -with 
small catheter, which passed in 10 cm i\ ithout detecting a foreign body 
or draining cerebro-spmal fluid Dura and scalp sutured 

Post-operative Course — ^June 8th — Severe headache Spinal punc- 
ture, 40 c c of blood-stained fluid Cultured — no grouth June 9th — 
Sutures out June nth — Severe headache, temperature and pulse nor- 
mal, no tension in wound Spinal puncture, 45 c c Jime i6th — Head- 
ache less severe Wound healed Evacuated to Base 

Latei Reports — ^February 16, 1920 (Uventy months)— headache 
and dizziness quite severe, leading quiet hfe and not working on 
medical advice 

Comment — The location of the wound and of the metallic fragment 
makes it practically certain that the lateral ventricle was involved, 
though this could not be confirmed at operation Such cases are unsat- 
isfactory in that they accomplish little beyond partially cleaning the track 
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and closing the coverings of the brain, it is then merely a matter of 
chance whether or not the foreign bodies cause sepsis 

Case V — Bdr D McM Laceration of temporal lobe by missile 
that passed thi oiigh eye and maxillary sinus Good result six months 
later Admitted August 12, 1918, at 2 A M (ten hours after injury) 
Good general condition, no neurological symptoms Wound of right 
face , eye destroyed, malar bone and floor of orbit fractured X-ray — 
large metallic fragment in right sphenomaxillary fossa 

Operation — ^August 12th, 4 a m (twelve hours) Chloroform Eye 
enucleated , fractures of malar bone and floor of orbit regulated , 
metal removed Fragments of fractured great wing of sphenoid 
picked out Catheter passed into a temporal lobe cavity which was 
sucked as clean as possible No indriven bone felt, finger palpation 
not possible Gutta percha tissue drain to dura through stab wound 
in temporal muscle Fractured malar bone replaced by suturing 
periosteum , plastic closure of cheek and eyelids 

Later Reports (not seen after operation) — 'Letter from Medical 
Officer who took charge of patient, “evacuated to Base September 2, 
1918, in good condition with apparently complete recovery ” February 
23, 1919 (six months) — reply card from hospital in Scotland “ Pus 
in eye socket on admission Antiseptic lotions, massage Sent on 
extended leave Result Socket clean and check swelling down ” 

Comment — Favorable results in these nasal sinus cases are largely a 
matter of good fortune, for the brain cavity usually cannot be properly 
cleaned and is, moreover, exposed to secondary infection 

Case VI — Pte J G Unsuspected exit wound over occipital lobe, 
entrance not identified In hospital because of headache six months 
later Admitted August 9, 1918, at 9 pm Good general condition, 
conscious and irritable No neurological signs Multiple small 
wounds of scalp, face, thighs and legs X-ray — no metal in head 
Operation — ^August 9th, ii p m (interval not noted) Chloroform 
Two scalp wounds excised and sutured A third, over right side of 
occipital bone above inion, exposed a o 6 cm bone defect which was 
obviously an exit wound, as there were bone fragments m the scalp 
Opening enlarged , catheter passed 3 cm along a track directed to- 
ward left ear when it met obstruction (falx^) Dura and scalp 
closed Metal removed from thigh and leg wounds 

Post-operative Course — ^August 12th — ^Wounds clean, temperature 
and pulse normal , rational and irritable Reexamination discloses no 
entrance wound of left face, neck or mouth No hemianopsia on 
rough test (Not seen after this date ) 

Later Repoits — March, 1919 (six months) — letter from patient 
In hospital m England Wounds healed Under treatment for 
“ periodical pains in the head ” 

Case VII — Pte F W Wound peifoiating right cerebellum 
Evacuated to England as walking case sixth week Working tiventy 
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months latet Admitted June 15, 1918 Good condition, conscious 
and irritable 

JVomids — Entrance right cheek, exit half way between right ex- 
ternal auditory meatus and inion, at level of meatus Bone frag- 
ments in scalp , prolapse of brain tissue 

Neurological — ^Right seventh nerve branch to forehead paralyzed , 
right ear deaf , dizzy , slight dysarthria 

Operation — ^June 15th (ten hours) Novocame and adrenalin 
Exit wound excised, margins of bone defect regulated, track in 
cerebellum sucked and iriigated, scalp sutured with small gutta 
percha tissue dram to dura 

Post-opeiative Course — ^June 17th — 'Sutures and dram removed 
Moderate headache June 23d — Neurological signs unchanged , wounds 
healed , no headache Evacuated to Base 

Later Repoi ts — ^July 23, 1918, from Base in France “ Evacuated 
(that day) as walking case Walks well with slight shuffling right 
foot Speech much dlearer Ataxia of right hand much less Very 
little dizziness or headache ” February, 1920 (twenty months), by letter 
from Colonel Gordon Holmes right ear deaf, infrequent severe 
headaches , right hand useful “ except for little things that require a 
light touch ” (patient’s words) 

The Fatal Cases — Three cases m Group A resulted m death The first 
did not die of his brain wound 

Case VIII — Pte G H Multiple zvounds, including depressed 
fractuie tempoial bone with coitical laceiation by mdriven bone fiag- 
ments Death f 10m post-pleuiitic empyema Bi am wound clean Ad- 
mitted June 9, 1918 at 8 A M (seven hours after injury) Semi- 
conscious, restless, and noisy , pulse 104, poor quality , no neurological 
symptoms 

Wounds — (i) Over nasion, MF felt m left orbit, left eye de- 
stroyed (2) Four right parieto-temporal scaJlp wounds, under one of 
which, just above auricle, fractured bone is seen (3) Two lodging 
wounds right shoulder X-ray — fracture right temporal bone, metal- 
lic fragments m nght deltoid and supraspmatus and m left orbit 

Operation — June 9th, ham (ten hours) Chloroform (i) Right 
parietal and temporal scalp wounds excised, depressed fracture tem- 
poral bone trephined , small dural tear enlarged, three fragments of bone 
removed with forceps from undei dura , area of contusion cleaned , 
dura sutured, plastic scalp flap (2) Nasion wound excised and ex- 
tended along left supraorbital ridge Fracture into left frontal sinus 
regulated, mucous membrane curetted out of sinus Left eye enucle- 
ated, metal removed from orbit (3) Metal and damaged tissues 
removed from right shoulder region 

Post-opeiative Coinse — Normal as concerns wounds, which were 
all clean June iith — Pleurisy right chest June 13th — Pus aspirated 
from chest June I7tli — Doing badly despite daily aspirations June 
i8th — Empyema drained June 23d — Died 

Autopsy — Area of laceration in right temporal lobe clean and 
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covered with healed dura and scalp A little pus m left orbit , frontal 
sinus clean A 2 cm area of organizing hemorrhage in left parietal 
cortex (contrecoup) Shoulder wounds clean Right empyema and 
lung collapse, small abscesses near surface of lung 

Case IX — Sapper G A F Small metallic fragment, penetrating 
frontal sinus, tlnrd ventricle, and basal ganglia, not extracted Death 
fifth day from ventriculitis Admitted July 22, 1918, at 3 p M Semi- 
conscious, irritable, and noisy, pulse 80 and fair quality, no neuro- 
logical symptoms 

Wound — Small puncture through left eyebrow X-ray — metallic 
fragment o 4 by 08 cm lying 2 5 cm posterior to dorsum sellae and 
3 cm to nght of midline 

Operation — ^July 22d, 6 pm (interval unknown) Chloroform 
Scalp wound excised and extended Anterior wall of left frontal 
sinus removed, mucous membrane curetted out of sinus, opening m 
posterior wall of sinus enlarged Small catheter sucked track to 
depth of 6 cm without detecting a foreign body At one point a 
few c c of blood-stained fluid were aspirated from a ventricle 
Scalp sutured 

Post-operative Course — July 24th — ^Extremely noisy and irrational 
Temperature and pulse normal July 27th — Temperature 101°, pulse 
150, respiration 32 Chest negative Incontinence of urine Wound 
healed Spinal puncture , 20 c c of yellow clear fluid (pure culture 
streptococcus) Died 9PM 

Autopsy — Frontal sinus clean, fronto-nasal duct open No gross 
meningitis or encephalitis Two small bone fragments just below 
dural opening Track passed through left frontal lobe, crossed mid- 
hne above optic chiasm, and traversed third ventricle Metal lay be- 
tween right crus and optic thalamus 

Comment — The gross appearance of meninges and brain was so nor- 
mal that but for the streptococci in the spinal fluid the death might have 
been attributed to midbrain injury The striking similarity between this 
and Case IV, which recovered, shows how large an element chance plays 
in the results of these imperfectly cleaned cases 

Case X — Pte T F Pei f orating wound through nasal sinuses and 
temporal lobe Death eighth day from meningo-encephalitis Ad- 
mitted August 10, 1918, at 8 p M Semi-conscious and irritable, bleed- 
ing from nose , no paralysis , left pupil dilated and fixed , pulse 76 and 
good quality 

Wounds — Perforating, right cheek to above left zygoma, with blown- 
out bone fragments in left temporal muscle 

Operation- — August loth, 10 pm (interval not known) Chloro- 
form Damaged scalp and temporal muscle excised Finger pal- 
pated a fracture of great wing of sphenoid at base but could not 
reach area of brain laceration Catheter introduced and suction ap- 
plied Wound sutured with gutta percha tissue dram to dura Cheek 
wound excised and sutured 
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Post-opei ahve Course — August 12th — Rational, drowsy Tempera- 
ture and pulse normal (Not seen after this date, further information 
from Medical Officer who took charge of case ) August i6th — Head- 
ache, rising temperature and pulse August i8th — Died 

Autopsy — Track through infected right maxillary sinus, floor of 
nose, left maxillary sinus Fracture of left great wing of sphenoid 
Abscess in left temporal and frontal lobes Meningitis over entire 
left cerebral hemisphere 

Comment — Case V, which did not become septic, had almost the same 
pathology and treatment There appears to be no way to reduce the risk 
which patients with such awkwardly situated brain lesions must undergo 

b Cases in Which Finger Palpation Was or Might Have Been 
Used — ^Under this heading there are 1 1 cases, of which 7 recovered and 4 
died In all but one finger palpation was used, and that one, which follows, 
was the only instance of infection and brain fungus which occurred among 
the cases in which the foreign bodies were within reach of the finger 

Case XI — Pte E W Cavity in frontal lobe imperfectly cleaned by 
Cushing’s technic Infected fungus cerebn Seveie epilepsy began 
twelve months later Admitted May 13, 1918, at 9 am (twelve and 
one-half hours after injury) Cold, semi-conscious, and irrational , pulse 
80 and poor quality , no neurological symptoms 

Wound — A narrow gutter 5 cm long following hair line m right 
frontal region Brain tissue prolapsed X-ray — indnven bone, no 
metal Sent to resuscitation ward At 2 p m warm, conscious, with 
good pulse of 90 

Operation — ^May 13th, 3PM (eighteen and one-half hours) Novo- 
caine and adrenalin Scalp wound excised and extended in three 
directions exposing i by 4 cm defect in frontal and temporal bones 
Edges rongeured to uncover margins of a 3 5 cm tear in dura By 
patient’s efforts, suction, and irrigation, pulped brain and clot were 
evacuated from a cavity 4 5 cm deep Seven bone fragments with 
diameters 5 to i 5 cm were detected with catheter and removed with 
forceps The finger was not introduced Scalp closed with gutta 
percha tissue dram to dura 

Post-opeiative Course — May i6th — Sutures and dram removed 
May i8th — Small fungus through scalp at junction of flaps, tem- 
perature and pulse normal Spinal puncture, 30 c c clear fluid (no 
growth) May 20th — Pus from drainage wound grew streptococci, 
staphylococci, and B Welchii May 23d — Fungus 2 cm in diameter 
and level with skin, discharging small bone fragments May 31st — 
Fungus receding and granulating No headache Temperature and 
pulse normal Evacuated to Base 

Latei Repoits — June 15, 1918, from Base m France “ Moderate 
infection of granulating surface One or tw^o small spicules of bone 
picked out No intracranial symptoms ” Februaiy 23, 1919 (nine 
and one-half months) , lletter from patient — ^Unable to resume work as 
miner because of dizziness when stooping Otherwise perfectly well 
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January 9, 1920 (twenty months) , letter from s ster — General epilepsy 
without aura began May, 1919, attacks once a month lasting five 
minutes Face severely burned during convulsion in December, 1919 

Comment — In spite of the fact that we were convinced that such a 
brain cavity, especially m a silent area, could be properly cleaned by the 
finger technic without risk of further brain damage, we felt impelled to 
try the catheter method once more The notes do not give the time con- 
sumed in the procedure, but it was very long and tedious This was our 
first Clearing Station case in which the finger might have been used, and 
the only one in which we failed to use it The six and one-half hours 
delay between admission and operation was not wise or necessary, we 
soon discovered that a man m like condition could usually be warmed and 
made ready for operation in an hour by the application of external heat 
and the administration of hot drinks Whatever influence the eighteen 
and one-half hour interval may have had (and it was probably not impor- 
tant, for similar cases operated after fourteen to sixteen hours and com- 
pletely cleaned did not become septic), the fact remained that we had 
failed to remove all the bone fragments, and that the man recovered only 
because he was able to take care of his sepsis The next case offers an 
interesting contrast 

Case XII — Pte J P Cavity in frontal lobe from tangential wound 
involving frontal sinus cleaned under finger control Fiee from dis- 
comforts and working twenty months later Admitted May 16, 1918, 
at 9 A M (five and one-half hours after injury) Condition good , rest- 
less and irritable , right eye blind 

Wound — Through middle of right eyebrow, oozing brain tissue 
Large metallic fragment felt under scalp 

Operation — May i6th, ham (seven and one-half hours) Chloro- 
form Triradiate incision, bone defect enlarged to uncover dural mar- 
gins, loose fragments of roofs of right orbit and frontal sinus 
removed , mucous membrane curetted out of frontal sinus After suc- 
tion and irrigation of a cavity 4 cm deep, the finger was introduced 
and five pieces of bone were removed from its depths with forceps 
Scalp sutured with gutta percha wick to dura 

Post-operative Course — May 17th — Ectropion of right upper lid 
Right pupil dilated with atropin. May 19th — Sutures and wick re- 
moved May 22d — Two short general convulsions May 23d — 
Drowsy, complains of headache Spinal puncture, 45 c c May 27th — 
Right eye counts fingers, can almost close right eyelids No head- 
ache, wound healed Evacuated to Base 

Later Reports — ^May 29, 1918, from Base Hospital in France 
“ No headache — extensive hemorrhages m right vitreous ” Febru- 
ary, 1919, and January, 1920 (twenty months), letters from patient’s 
father — Working as warehouseman in a factory, almost no vision 
right eye , “ he is in splendid health and spints ” 

Case XIII — Pte F G W Laceration of speech area by bone 
fragments projected from a tangential Wound Finger technic Jack- 
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soman epilepsy began tenth month Admitted July 27, 1918, at 6 a m 
(seven hours after injury) Severe headache, good general condition 
Wound — ^Left parietal (not localized) No brain tissue seen 
X-ray — shrapnel ball in fractured skull 

Nemological — ^Alexia, agraphia, impaired understanding of spoken 
word, and slow groping speech 

Opeiation — ^July 27th, ii am (twelve hours) Novocame and 
adrenalin Tnradiate incision, exposing a lead shrapnel bdl lodged at 
one end of a gutter defect (Fig 2) Block of bone excised , eleven 
extradural bone fragments removed There were two small open- 
ings in a tense, purple, immobile dura A connecting incision was 
made, allowing a quantity of pulped brain and clot to extrude Suc- 
tion and irrigation of a shallow cortical defect , finger palpated three 
bone fragments embedded in the wall of the cavity, which were re- 
moved Pial vein ligated with clip Dura, fascia, and skin sutured 
Post-opeiative Course — ^July 29th — 'Headache, wound rather tense 
Spinal puncture, 40 cc. (no growth) Speech defects unchanged 
Skin sutures removed August yth — ^Wound healed, no headache 
Alexia unchanged , can write alphabet , speech hesitating because of 
difficulty in remembering words , understands spoken word perfectly 
Evacuated to Base 

Later Reports — Letters from patient and his mother November, 
1918 (four months), went to work as miner underground Aphasic 
condition entirely gone May, 1919 (ten months), minor convulsions 
involving right side June, 1919, a cranioplasty was done August, 
1919, a series of severe general convulsions, apparently focal in right 
arm, returned to hospital January, 1920 (seventeen and one-half 
months), working above ground Major convulsions every six weeks, 
ushered in by herniation at defect where graft has not united 
Medicines have had no effect “ Very bright and cheerful " between 
attacks Awaiting word to return to hospital, where he believes 
bone graft is to be attempted again 

Comment — The interesting point in this case is the epilepsy following 
suture of the dura It would seem unwise to allow a man with a wound 
so near the motor cortex to attempt the heavy work of a miner On the 
question of cranioplasty, it is difficult to see how one could expect to cure 
or improve epilepsy by repairing a skull defect One of Guillam’s^® con- 
clusions, as adopted by the Society of Neurology of Pans, was that 
cranioplasty is contraindicated if the patient shows partial or general epi- 
leptic phenomena In this instance the convulsions became much more 
severe and frequent after the attempted repair, but it is impossible to say 
that the course would not have been the same without operation It 
seems unlikely, in view of the history of herniation of a tense brain with 
the onset of the attacks, that the patient is correct in thinking that cranio- 
plasty iS to be again attempted , probably the dead graft is to be removed 

Case XIV — Pte E D Sh-allow temporal lobe cavity containing 
foreign bodies contaminated with gas bacillus and streptococcus Flap 
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operation, finger technic Working as miner twenty months later Ad- 
mitted June 12, 1918, at 10 A M (eleven and one-half hours after 
injury) Headache and nausea, condition good, no neurological 
symptoms 

Wound circular, i cm m diameter, located 2 5 cm anterior to right 
tragus and 2 cm above zygoma X-ray — shrapnel ball in temporal lobe 
Operation — ^June 12th, 2 p m (fifteen and one-half hours) Novo- 
caine and adrenalin Entrance wound excised Flap of scalp and 
temporal muscle turned down to zygoma, uncovering extensive 
fracture of squamous portion of temporal bone Bone fragments 
removed , edges regulated One large and two small dural perfora- 
tions Bleeding middle meningial artery ligated with a clip Dural 
wounds connected , cavity 3 cm deep sucked and irrigated , metal and 
four bone fragments removed under finger control, dura sutured, 
gutta percha dram to dura through stab wound at upper margin of 
zygoma , entrance and operative wound closed in layers Shrapnel ball 
cultured — “ Gram positive bacillus of Welchii type and streptococcus ” 
Post-operative Course — ^June 14th — Sutures and dram removed 
June 23d — ^Wounds healed No discomforts Evacuated to Base 
Later Reports — ^Letters from patient February 28, 1919 (eight 
months), “ I am working under ground m the mines — sometimes I 
suffer with slight Headakes when I work to Hard, otherwise I feel 
Champion ” February, 1920 (twenty months) — Frequent headache and 
dizziness, but continues at work 

Comment — ^This case was a revelation of the possibilities of local 
anaesthesia Turning down the entire temporal muscle in a heavily 
muscled man is a troublesome and bloody procedure under general anaes- 
thesia, but with novocaine and adrenalin there was no bleeding except 
from a few large branches of the superficial and deep temporal arteries, 
and absolutely no pain The ominous bacteriology of the missile con- 
firmed once more the absolute necessity of thorough removal of foreign 
bodies and damaged tissues 

Case XV — ^U/Off B S (pnsoner of war) Deep parietal cavity 
cleaned under finger control, motor loss slightly increased for twelve 
days aftei operation, rapid return thereafter Repatriated ten months 
later Admitted June 18, 1918, at 4 p m (eight hours after injury) 
General condition good 

Wound — ^Two cm in diameter, located 17/34 and 7 cm to right, 
brain tissue extruding X-ray — ^thin metallic fragment i by i 5 cm and 
three or four medium-sized pieces of bone deep in parietal lobe (Fig 3) 
Neurological — ^A left-handed individual Central type weakness of 
left face Left arm — motions at shoulder slightly subnormal , at elbow 
one-half normal , slight flexion and no extension of wrist and fingers 
Left leg normal Common sensation lost, roughly, below left elbow 
Astereognosis of hand, and loss of joint sensation of elbow, wrist 
and fingers on left Speech slightly slowed and blurred Exag- 
gerated deep reflexes on left 
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Operation — ^June i8th, 7 pm (eleven hours) Novocame and 
adrenalin Triradiate incision, block of bone about defect excised 
Cavity cleaned by patient’s efforts, suction and irrigation The i 
cm aperture in the dura, not wide enough to admit the index finger, 
was enlarged in its long axis The finger palpated an egg-shaped 
cavity 4 cm deep and about 2 5 cm wide in its greatest diameter 
Metal, seven bone fragments of medium size, and many smallei ones 
removed under finger control (Fig 4) Some bone spicules were so 
firmly embedded in the walls of the cavity that they were identified 
and freed with difficulty Dura sutured as far as possible, fascia 
and skin closed Duration of operation thirty minutes Metal and 
bone fragments cultured (no growth) 

Post-operative Course — At end of operation there was no flexion 
of left fingers or wrist, elbow movements were slightly weaker 
than before, and the paraphasia was a little more marked June 
20th — No aphasia 01 weakness of left face, arm as after operation 
Spinal puncture, 40 c c Sutures removed June 24th — Left arm 
improving, at shoulder and elbow same as before operation, at wrist 
very slight flexion and no extension July ist — Left arm back to 
exactly same power as before operation July nth — ^AU motions left 
arm definitely stronger than before operation Identifies pm point 
above wrist July i6th — Left arm No demonstrable weakness at 
shoulder, slightly below normal at elbow, flexion of wrist and 
, fingers one-half normal, extension one-quarter normal Sensory 
loss was the same as on July nth Wound healed, no headache 
Evacuated to Base 

Latei Reports — From Medical Research Committee — admitted to 
hospital in England August loth, discharged to Prisoners of War Camp 
September 12, 1918, repatriated April 10, 1919 No medical 
report obtainable 

Comment — This was the only case in which routine examination im- 
mediately after operation showed any evidence of further brain injury 
attributable to the operative procedure The increased palsy was slight 
but definite , in twelve days it had come back to the condition that was 
present on admission , and in foui weeks there was at least a 50 per cent 
improvement over motor power before operation It is impossible to tell, 
m a given case, whether the paralysis is entirely due to a destructive 
lesion of the motor cortex or path, or if not, what portion of it is due to 
concussion and oedema Certainly in this instance concussion, oedema, and 
hemorrhage into the brain cavity caused a considerable part of the palsy, 
and a part that was recoverable We feel that any trauma superadded 
by careful use of the finger is recoverable, and justified by the absolute 
insurance against brain sepsis which the procedure gives The case pre- 
sents another point of interest Excellent stereoscopic radiographs 
showed only about half the medium-sized bone fragment recovered 
(Figs 3 and 4) It has been our experience that not more than 75 per 
cent of fragments with a diameter above o 5 cm , and practically none 
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below that size, could be demonstrated radiographically It would not 
seem wise to be content, if cleaning a cavity without finger control, with 
removing the number of fragments diagnosed by the X-ray It is un- 
fortunate that no further news of this man’s physical condition after he 
was evacuated could be obtained The fact that he was discharged from 
Hospital to P O W Camp three months after operation suggests that 
progress was satisfactory 

Case XVI — Pte H P Parietal cavity with henuplegta Metaland 
bone extracted fiom lateral ventricle under finger control Residual 
hemiplegia nine months later Admitted June 12, 1918, at 6 a m 
(five and one-half hours after injury) Semi-conscious, rational 
when aroused , general condition fair 

Wound — One cm m diameter, located 18/32 and 10 cm to right 
X-ray — metal and bone in right cerebral hemisphere 

Neurological — Complete left hemiplegia , ansesthesia and spasticity 
of left arm and leg 

Operation — June 12th, 1030 am (ten hours) Novocaine and 
adrenalin Triradiate incision , block of bone excised During catheter 
cleaning of a track 7 cm deep blood-stained cerebrospinal fluid was 
aspirated At full length of index finger the metal and a large bone 
fragment were extracted from the lateral ventricle, another large 
and many small pieces of bone were removed from the walls of the 
cavity (Fig 5) Scalp sutured, with gutta percha tissue wick to 
dura Metal and bone cultured — “ Gram positive bacillus of 
Welchii type ” 

Post-operative Cowse — ^June 14th — Sutures and wick removed 
Spinal puncture, 30 c c (no growth) June i6th — 'Wound rather tense, 
spinal puncture, 40 c c (no growth) June 24th — Motion returning in 
left face Left arm and leg massaged daily July 3d — Face improving 
slowly, arm and leg remain paralyzed and anaesthetic Wound 
healed , no headache Evacuated to Base 

Later Reports — March 6, 1919 (nine months) , letter from patient’s 
mother — " He is paralyzed in the left side but going on ever so well ” 
Case XVII — Cpl AGS Destruction of right occipital lobe 
involving ventricle, metal extracted under finger contiol through- 
falx from left occipital lobe Recovery vnth hemianopsia Admitted 
May 26, 1918, at II A M (twelve hours after injury) Semi-conscious, 
restless, fair general condition 

JV ound — Two by 3 cm in diameter, located 28/34 5 and 7 5 cm to 
nght, prolapsed brain X-ray — ^metallic fragment m left occipital 
lobe , two bone fragments to right of midline 

Neurological — ^Bhnd, no pupillary reaction, spastic legs 
Operation — May 26th, 3 PM (sixteen hours) Novocaine and 
adrenalin Triradiate incision , exasion of block of bone about defect, 
exposing 2 cm hole in dura After usual removal of pulped brain 
and clot, the finger palpated a large oval cavity into which the pos- 
terior horn of the ventricle opened One piece of bone extracted 
from ventricle, and four others from the wall The finger then detected 
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a small hole m the falx cerebri The external dural defect was en- 
larged to allow a catheter to pass in beside the finger, which guided 
it through the aperture in the falx where it grated on a foreign body 
(Fig 6) Forceps were introduced along the catheter into left hem- 
isphere, the metallic fragment (a piece of helmet) was seized and 
extracted Dura partly closed, scalp sutured with small gutta 
percha wick to dura Metal and bone cultured (no growth) 

Post-operatwe Course — May 27th — ^Very restless and irrational 
Spinal puncture, 40 c c (no growth) May 28th — ^Alternate restless- 
ness and drowsiness Wick and sutures removed June 4th — Head- 
ache , wound tense , spinal puncture, 45 c c June loth — Ellectric fight 
flash detected June 12th — ^Wound full , spinal puncture, 45 c c Counts 
fingers m right visual fields June 13th — Identifies by vision watch, 
pencil, etc June 15th — On rough test, returning vision in right upper 
quadrants only Pupils react to light Wound healed, no head- 
ache Evacuated to Base 

Later Reports — Notes from Discharge Documents, January 27, 
1919 (kindness of Medical Research Committee) Visual acuity nor- 
mal , left hemianopsia and lower altitudinal hemianopsia , difficulty 
in judging distance and position, frequent severe headaches, ner- 
vous apprehensive gait, spastic legs January 4, 1920 (nineteen 
and one-half months) , letter from patient Periods of headache 
and dizziness, occasional attacks of petit mal Walks cautiously 
with aid of stick because of limited visual fields Apprehensive 
about skull defect and wants advice about cranioplasty 

Comment — This case brings out, better than any other, the advantages 
of the use of the finger It is most unlikely that the bone fragment in the 
ventricle could have been detected and removed by any other method, 
and it IS certain that, except by palpation, location of the hole in the falx 
and extraction through it of the metal would not have been possible 
The Fatal Cases — There were four post-operative deaths in Group B 

Case XVIII — ^J B M (aged French civilian) Extensive destruc- 
tion of cerebral hemisphere Death in forty hours from brain injury 
Admitted June 5, 1918, at 9 a m Deeply comatose, pulse, 102, prob- 
able left hemiplegia 

Wound — Tangential, above right pinna, prolapsed brain X-ray — ■ 
fractured skull, no metal 

Operation — ^June 5th, i pm (interval unknown) Triradiate inci- 
sion, block of bone including gutter defect excised, large parietal 
cavity cleaned of pulped brain, bone and hair, scalp closed 

Post-operative Course — ^June 7th‘ — ^Died without regaining con- 
sciousness forty hours after operation Wound clean No autopsy 

Comment — ^With greater expenence this case would have been passed 
as inoperable 

Case XIX — Sec Lieut B Extensive destruction of both frontal 
lobes, fractures involving nasal sinuses Death fourth day Admitted 
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June 5, 1918 (one-half hour after injury) Unconscious, pulse, 100, 
no paralysis 

Wound — Extensive, 5 cm above outer canthus of left eye, brain 
extruding X-ray — large metallic fragment in right orbit 

Opeiation — June 5th (five hours) Novocaine and adrenalin Tri- 
ladiate incision, large bone defect with radiating fissures regulated, 
many bone fragments removed under finger control from extensive 
cavity in frontal lobes, scalp sutured 

Post-operative Course — ^June 6th — ^Unconscious , incontinent June 
7th — ^\¥ound clean, sutures removed Metal removed from right orbit 
under light ether anaesthesia (Captain Haycroft) June 8th — No return 
of consciousness, temperature, 100“ , pulse, 120, rhythmic respirations 
Spinal puncture, 90 c c (no growth) June 9th — Died at 3 p m 

Autopsy — Sutured wound clean Entire frontal bone shattered , 
fissures into both orbits, parietal bones, sphenoid bone, and cribriform 
plate of ethmoid Anterior poles of both frontal lobes destroyed, 
longitudinal sinus divided , no bone fragments except in right orbit 
No evidence of sepsis, no hemorrhage 

Comment — ^This was apparently a delayed death from brain injury, 
though the possibility of acute streptococcus encephalitis cannot be ruled 
out in the absence of cultures of the brain at autopsy 

Case XX — ^L/Cpl W K Metal lodged in posterior fossa after 
Uaversing left cerebtum, lateral ventricle and right cerebellum not re- 
moved Death ninth day fi om encephalitis and venti icuhtis Admitted 
May 13, 1918, at 10 a m Deeply unconscious, cold, with poor pulse of 
100 After application of heat pulse came down to 86, fair quality 
Wound — Circular, left parietal, extruding damaged brain X-ray 
— shrapnel ball in right posterior fossa 

Neurological — Probable right hemiplegia, eyes deviated to left 
Operation — May 13th, 2 p M (interval unknown) Novocaine and 
adrenalin Triradiate incision and block trephine Ten bone fragments 
removed from large parietal cavity and lateral ventricle under finger 
control Scalp sutured 

Post-operative Course — May i6th — 'Appears to understand, motor 
aphasia and right hemiplegia, taking fluids Wound tense, spinal 
puncture, 40 cc May i8th — ^Temperature, 101°, pulse, 120 Disor- 
ganized brain (culture streptococcus and staphylococcus) oozing be- 
tween sutures Wound opened May 20th-— Less aphasic Small 
brain fungus Temperature 100°, pulse, 112 May 22d — ^Died after 
rapid rise of temperature to 104°, pulse to 160, and respiration to 42 
Autopsy — Generalized meningitis , thin pus m ventncular system 
Track through left ventricle, corpus callosum, and right cerebellum , 
shrapnel ball resting on dura No bone fragments found in parietal 
cavity, ventricle, or cerebellum 

Comment — ^This man died of sepsis and might have lived, in spite of 
the extensive brain damage, if the track could have been thoroughly 
cleaned The operation was insufficient, we should have trephined the 
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right occipital bone and cleaned the cerebellar track The result might 
have been the same, but everything possible would then have been done 
and the chances of sepsis would have been reduced 

Case XXI — Sgt H N Ballet ti aversed both ccreh al hemispheres 
and lodged near entrance wound Death from henwrihage same day 
Admitted May 30, 1918, at 7 AM Condition poor, comatose, cold, 
respiration stertorous, pulse 100 and irregular Resuscitation ward 
Wound — Small, circular, through left temporal muscle at upper 
margin of pinna X-ray — rifle bullet in left hemisphere close to 
entrance wound , deeply indnven bone 

New ological — Probable right hemiplegia At i p M he was warm 
and pulse had improved , in view of the location of bullet operation was 
undertaken despite poor condition 

Operation — May 30th, 2 p m (interval unknown) Novocaine and 
adrenalin Triradiate incision and removal of block of bone Clot 
extruded undei pressure, carrying out the bullet Very free bleed- 
ing not controlled by hot irrigation Finger palpated a large cavity 
involving lateral ventricle Gauze tampon carried into ventricle, 
scalp sutured 

Post-opeiatwe Course — Died same day at 7 30 p m 
Autopsy — A large cavity in left parietal lobe containing clot 
and bone fragments , ventricle open, left choroid plexus apparently 
injured Track continued through right parietal lobe to dura (Fig 
7) Anterior cerebral artery divided No bone m right hemisphere 

Comment — This is an example of the freakish things that the metallic 
fragment may do inside the cranium Possibly the bullet rebounded from 
the right parietal bone along its track to midline, and was then carried 
toward the entrance wound by the hemorrhage 

CLASSIFICATION OF FATALITIES 

To sum up the causes of death in the seven fatalities following opera- 
tion there were 

1 One death not attributable to the brain wound (Case VIII) 

2 Two unavoidable deaths due to extensive brain injury (Cases 
XVIII and XIX) 

3 One unavoidable death due to hemorrhage (Case XXI) 

4 One unavoidable death due to sepsis in an incompletely cleaned 
cavity communicating with a nasal sinus (Case X) 

5 One death from ventriculitis in which magnet extraction might 
have offered a chance (Case IX) 

6 One death from sepsis which might possibly have been avoided 
by more complete operation (Case XX) 

In addition, there was one septic brain fungus in Case XI, luckily 
not fatal, due to inefficient cleaning by the catheter technic, which would 
almost certainly have been avoided had finger palpation been used 

So far as is known, all of the thirteen evacuated cases are alive to-day, 
and their condition at last report is summed up in the following table 
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Table II 


Tabulation of Late Results 


Case 

Last report | 

Head- 

ache 

PiZZI 

ness 

* 1 
Epilepsy 

Other neurological signs 

Occupation 

2 

21 months 

-h 

-1- - 

0 

Paraphasia Paresis face 
Mental changes 

Mill worker 

3 

II months 

+ 

0 

0 

Paresis, sensory loss arm 

Working 

4 

20 months 

■f 

+ 

0 

0 


5 

6 months 

Ambulatory, 

wounds healed No further information 

6 

7 months 

+ 

0 

0 

0 1 

In hospital 

7 

20 months 

+ 

+ 

0 

Umlateral deafness 

Working 

II 

20 months 

0 

+ 

Severe 12th 
month 

0 

0 

12 

20 months 

0 

0 

0 

0 ! 

Warehouseman 

13 

17^ months 

+ 

0 

Jacksoman 
loth month 
0 

Paraphasia 

Mme worker 

14 

20 months 

+ 

+ 

0 

Miner 

15 

10 months 

i 

Motor and sensory improvement 4 weeks, no medical report after 
Discharged hospital 3d month, repatnated loth month 

16 

9 months 

? 

? 

0 

Hemiplegia 

0 

17 

1 19K months 

-1- 

-1- 

Petit mal 

1 Hemianopsia 

0 


Summary Normal 

Subnormal 
Pathological 
InsufBaent data 


Cases 12, 14 =2 

Cases 2, 3, 4i 6, 7 =5 
Cases II, 13, 16, 17= 4 
Cases 5, 15 =2 


13 

Only two can be classed as normal individuals from the information 
at hand, both were working and had no discomforts of any moment, 
though one had a blind eye Three of the subnormals were working and 
apparently not much handicapped Only one of the pathological cases 
(XIII) was working, in spite of epilepsy, while the other three can 
never be self-supporting The two cases unclassified because of lack of 
information would, at a guess, be normal (Case V) and pathological 
(Case XV) 

REVIEW OF LITERATURE 

Pathology — ^The existence of a cavity rather than a narrow track 
has been noted by many observers Latarjet^* says that the dural 
lesions are always less extensive than the brain lesions Sencert*® 
has seen brain cavities that would hold an egg progress to cure, and says 
that brain lesions become larger by the pressure of hemorrhage on the 
walls of the friable brain tissue Schwartz and Mocquot,^^ speaking of 
metallic fragments lodged in the brain say, “ There exists in these cases 
not only a track followed by these projectiles, but an actual destructive 
cavity ” Archibald* puts it, “ The area of destruction of brain substance 
IS decidedly wider than the actual track of the projectile ” 

Methods of Cleaning Brain Cavity — Among many different pro- 
cedures that have been used separately or in combination, there are 
five which have numerous advocates Finger palpation, curettage, 
catheter and forceps, extraction with magnet, and forceps extraction 
under visual control (radioscopic screen) 
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Extraction with the magnet or under the ^ screen are recognized as 
methods of value in recovering small and deeply placed metallic frag- 
ments They require equipment which is not always available, and as 
they do not remove all the bone fragments and other foreign matter they 
must be combined with some other procedure if the track is to be prop- 
erly cleaned Rouvillois®° claims for extraction under the screen that 
clot, damaged brain, and bone fragments precede the metal , he extracted 
thus 47 metallic fragments with i8 cures and 29 fatalities, but he does 
not give the incidence of encephalitis One would suspect that the 
method could not be relied on to remove all bone fragments 

Curettage of the cavity in the brain has advocates whose results speak 
strongly for the method Ehrenpreis^^ uses a small silver spoon with 
which he extracts very slowly and gently foreign bodies 6 or 7 cm deep , 
he says that one recognizes without difficulty the difference in consist- 
ency between damaged and healthy brain Henrard and Janssen^® report 
four cured cases in which metallic fragments (one at level of the sella 
and 2 cm behind the posterior clinoid processes) were extracted with the 
magnet They curetted the track and closed the scalp temporarily over 
a tampon in the brain cavity Tan ton®® curettes gently until white mat- 
ter without clot begins to appear Willems and Albert,^® whose latest 
results (Willems®®) are the best we have found in the literature, use the 
curette Albert,® reporting the same series of cases m more detail, gives 
the technic as follows Widen dural opening if necessary, remove bone 
fragments with a Kocher clamp, curette damaged brain and bone dust 
from the walls of the cavity and remove metallic fragment with magnet 
Chauvin® says the walls of the curetted cavity ooze rather abundantly 
and persistently, and in this connection it is interesting to note that 
Henrard and Janssen tampon the cavity temporarily and do a secondary 
closure, and that Willems and Albert say that they tampon the cavity 
only when hemorrhage cannot be stopped by other means There is a 
suggestion here that curettage may cause troublesome bleeding 

Catheter palpation with forceps extraction of metal and bone or with 
magnet extraction of the metal, as introduced by Cushing,^® has been 
used by Ney,®® Horrax,®^ Newton and Brown,®® and Cutler,^^ all of whom 
found it satisfactory, and by Jefferson,®® who says “ The evidence that was 
obtained from the catheter was unreliable It is so important to 

make sure that all indriven bone fragments have been removed, that the 
introduction of a finger into the brain wound can hardly be avoided ” 
Newton and Brown say “ The practice of searching for bone fragments 
in the brain with the finger is one to be strongly condemned Even when 
performed with great care it must result in increased damage to the brain 
. In several cases in this series, one to one and a half hours were 
spent in the patient removal of fragments ” That this painstaking cleans- 
ing by the catheter and forceps technic was not always complete is shown 
by their Case XVIII, in which autopsy showed unremoved bone frag- 
ments in a frontal lobe cavity Horrax, using Cushing’s technic, also 
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had failures , thus in Case XVII autopsy revealed bone fragments in an 
occipital lobe cavity, in Case XXIII there were unremoved bone frag- 
ments in a cerebellar cavity, and in Case XXIX a very large metallic 
fragment 2 inches from the dura was not detected at the first operation 
Ney does not give case reports, but acknowledges that in wounds in- 
volving the ventricles the catheter tended to slide by the bone fragments 
in pockets of the walls of the cavity and enter the ventricle, “ so it was 
mostly in these cases that the operation was not complete, in that some 
bone fragments would often be overlooked ” Finally, in Cushing’s® re- 
port there are examples of encephalitis attributable to incomplete removal 
of foreign bodies by the catheter technic, as in Cases LVI, LXIV and 
LXXIV In mentioning these unsuccessful cases of the adherents of the 
catheter-forceps technic we have selected those instances in which it 
seems, as far as can be told from the details given, as though the finger 
technic might have been successfully applied 

Finger Palpation — The hteratuie indicates that by far the greater num- 
ber of surgeons who have treated brain wounds advise this method, 
either alone or in combination with the magnet, curette or radioscopic 
screen A few quotations from its stronger supporters will suffice 
Leroy®* says “ Digital exploration is indispensable for detecting the 
presence of bone fragments ” Mathieu®® says “To detect bone frag- 
ments I do not hesitate to palpate the area of cerebral contusion with a 
gloved finger It is a manoeuvre that, better than any other, permits one 
to avoid overlooking a small fragment In passing thus, exactly through 
the track, the surgeon is sure not to augment the injury to the nervous 
tissue , he remains in the contused zone always more extensive than the 
track Itself If there exist nervous symptoms from the anatomical lesion, 
he cannot hope to make them improve, it is true, but he does not augment 
them ” Sencert®* says “ When the cavity appears well cleaned and 
empty, I never fail to do a careful revision with the finger which dis- 
covers almost always one or more small bone fragments ’’ Velter*® says 
“ The intracerebral exploration should be made with the finger, the index, 
rather than the little finger, is introduced gently into the cavity , thus one 
easily detects the smallest bone fragments, and even if the finger is not 
in immediate contact with them, it perceives a special resistance which 
does not deceive an experienced observer , the metallic fragments are also 
easily found ’’ Gray^® says “ Only very rarely is further injury to the 
brain caused by this procedure ” Others use the finger, but rather 
apologetically, thus Jefferson says it “can hardly be avoided,” and/ 
Lemaitre®* says “ Digital exploration should be feared because it is 
blind, but the finger detectsToreign bodies deeply lodged in the cerebral 
tissue which a well guided forceps may thus seize ” Among many others 
who practice finger palpation without any remarks on its advantages or 
disadvantages may be mentioned Abadie,^ Bastianelli,® Burckhardt and 
Landois,® Delore and Arnaud,®® Foisy,®* Kaerger,®* Sargent and Holmes,®^ 
and Schwartz and Mocquot *® 
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RESULTS 

A study of the available reports shows that there aie very few series 
of cases that can fairly be compared to ours One must eliminate first 
of all those in which the scalp was not consistently closed, for they give 
no index of the value of the various methods of track cleaning Secondly, 
cases not operated in forward hospitals during the first twenty-four hours 
after injury aie of no use for comparison, for it has been shown that, 
paradoxical as it may seem, the cases done late at the Base frequently 
have a lower mortality rate than those operated in forward hospitals 
The explanation is that the more serious brain injuries, as Avell as the less 
seiious injuries with a fulminating infectious process, are eliminated by 
death and do not reach the Base hospitals, while in foiward hospitals 
many of these less favorable cases aie saved but more die, and mortality 
statistics necessarily rise in giving such risks a chance for life 

Taking only those series in which the scalp was closed after an early 
operation, one finds that there are still numerous sources of error A 
forward hospital may take only “ non-transportable ” or the most seri- 
ously wounded, in which event a ceitain number of favorable brain 
wounds going back as walking cases aie lost to its statistics These 
favorable cases are often evacuated to the rear without operation, even 
if a forward hospital receives all head wounds from a given front On 
the other hand, the mortality lates of an Evacuation Hospital which is 
well forward may be lowered because a Surgical Ambulance or a Mobile 
Hospital IS working even further toward the lines and taking the most 
serious head cases The question of judgment as to what are operable 
cases also plays a part, though it is noticeable that the tendency is to 
operate every head case that appears to offer the slightest hope of re- 
covery unless, in so doing, the surgeon would jeopardize the chances of 
less seriously wounded men Moreover, it makes a great difference 
whether the surgeon accepts all cases in rotation or selects his patients 
for operation And finally, it is essential to know the late result, for a 
certain number of cases that appear to be cured when evacuated after ten 
to fourteen days do sometimes flare up with late abscess if all foreign 
bodies were not removed from the brain 

Of course, all these conditions for proper statistics cannot be met 
But a good deal of interesting information can be drawn from the figures 
published Taking the reports on brain wounds over which the scalp 
was not closed, we find that the early operative mortality is usually above 
50 per cent , and that this is not the whole story is shown by the figures of 
Sencort and Sieur They had an early mortality of 51 3 per cent, but 
on following up the evacuated, they found that, of 71 cases traced for over 
eleven months, 24 (presumably mostly brain vounds) had died We have 
found only one series giving figuies below 50 per cent — that of Derache,^’ 
who operated 53 brain wounds, 15 of which died early, and 7 more m the 
following eight months, giving a mortality of 41 5 per cent Several writers 
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give figures comparing their results before and after they adopted scalp 
closure Gross and Houdard”**® in 107 unsutured cases had an early 
operative mortality of 56 per cent , while in a later series in which the scalp 
was sutured sixty-three times in 124 cases, their mortality was 38 7 per cent 
Barany's® figures are striking though incomplete Without suture he 
lost 31 out of 39 brain wounds (79 5 per cent ) In his next 21 cases he 
closed the scalp unless the brain wound was complicated by eye or nasal 
sinus injuries, of 14 closed scalps only 4 died, and the mortality of the 
remaining 7 which were left open is not given 

Velter®^ gives a complete report of 27 cases operated in a forward hos- 
pital in 1915-1916 This series is apparently exactly comparable to ours 
except that his cases, although received early, were not always promptly 
operated He used finger palpation and closed the wounds The oper- 
ative mortality is given as 33 3 per cent Analysis of the cases shows, how- 
ever, that he does not use quite the same classification of brain wounds, 
and that a revision of his statistics and inclusion of the late deaths would 
give a mortality in the vicinity of 50 per cent Kaerger®® reports 86 cases 
operated in a Feldlazarett with a mortality of 43 per cent He used finger 
palpation and closed the wound Cushing’s® mortality in 133 cases was 
41 35 per cent Willems®® had a 26 i per cent mortality m 46 operated cases 
Among these were at (least 1 1 cases in which an intact dura was opened and 
closed at operation , such a large proportion of this comparatively favor- 
able type of brain wound may account to some extent for the very low 
figure Cutler^^ operated 25 brain wounds with 6 deaths (24 per cent), 
but " non-transportable ” hospitals were working ahead of him, and some 
of his cases were under observation little over a week after operation 

The more one studies reports on brain wounds the more he is im- 
pressed with the fact that the figures are usually of little real value, and 
that the true criterion is whether fatal cases might have been saved by 
other methods Unfortunately, very few reports give sufficient detail 
to form a basis for such judgment If all series had been given in the 
same detail as Cushing’s, for example, there would be an opportunity to 
form a much clearer opinion on the comparative values of the different 
methods of treatment 

THE ROUTINE TREATMENT 

On notification of the admission of a head case, one of the members of 
the team saw him in the receiving ward as quickly as possible, made a 
rapid estimate of his general condition and neurological symptoms, and 
ordered him sent to the resuscitation ward. X-ray, or directly to the oper- 
ating room Unless obviously a subject for general anaesthesia the pa- 
tient was given hot dnnks As soon as one of the team’s two operating 
tables was free, gram of morphia was administered if indicated, and 
the head was completely shaved and cleaned with soap, alcohol, and 
bichloride of mercury i/iooo One member of the team dropped out of the 
operation in progress five or ten minutes before its completion and anses- 
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thetized the scalp of the next case When general anaesthesia ^vas re- 
quired, novocaine and adrenalin were also used for haemostasis. The 
operation proceeded in the following steps 

1 The damaged scalp and pericranium was excised, with fresh in- 
struments the wound was extended in three directions, or a flap was 
turned down if the temporal or occipital muscles were involved The 
dry wound was treated with tincture of iodine, and fresh towels or 
gauze were clamped over the reflected flaps leaving in the field only the 
area of fractured skull 

2 Usually a block of bone including the defect was excised by con- 
necting several burr holes with a Montenovesi cutting forceps Sometimes 
an extensive punched-out defect was merely enlarged with rongeur for- 
ceps In any case less than i o cm of intact dura was exposed about the 
dural opening Bone wax was used for haemostasis 

3 The patient now coughed and strained Pulped brain and clot 
which extruded immediately after removal of the bone block and at this 
stage were carefully removed with gauze sponges 

4 A 17 F soft rubber catheter with an attached syringe removed all 
soft debris from the cavity by suction, beginning under the dura and 
progressing to the deepest portion Then a few c c of hot normal saline 
solution were introduced and sucked out repeatedly until the solution 
returned clear 

5 A If the information derived from X-ray, inspection, and catheter 
palpation indicated that the track m the brain was too small to permit 
introduction of a finger, the metal and bone fragments were removed as 
thoroughly as possible with delicate duck-billed forceps passed down the 
palpating catheter (Cushing’s technic) 

B If the defect in the dura was large enough, a finger was introduced 
very gently and each foreign body when palpated was seized and removed 
with the forceps 

C If the defect in the dura was too small to admit a finger, while all 
information pointed to a cavity in the brain large enough for finger ex- 
ploration, the dura was incised to allow the finger to enter When the 
cavity was clean it was again irrigated and sucked dry until haemostasis 
was satisfactory. Bleeding pial or dural vessels were ligated with Cush- 
ing’s silver clips 

6 The dura was sutured partially, or, if possible, completely, with 
fine chromicized catgut or silk 

7 The extra-dural wound was washed with ether and painted with tinc- 
ture of iodine 

8 The scalp was closed with a few plain catgut stitches in the galea 
at the junction of the flaps, and with silkworm gut in the skin A small 
gutta percha tissue wick was introduced to the bone if hsemostasis 
was doubtful 

Immediately after operation, if it was under local aneesthesia, the 
neurological findings were checked up The patient was put up on a 
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back rest or high pillows The wound was inspected daily , if it showed 
any tension or if headache was complained of a spinal puncture was done 
and repeated as often as indicated Sutures and wick were usually 
removed in twenty-four or forty-eight hours 

After a review of the literature we would be inclined to modify this 
technic in one particular When the track is too small for the finger, and 
the foreign bodies are not more than 6 oi 7 cm deep, it seems probable 
that a small flexible silver spoon would prove more satisfactory than 
the catheter and forceps If a portable magnet were available, it would 
undoubtedly be of occasional service 

GENERAL CONSIDERATIONS 

Throughout the wai there was a tendency m some quarters to look 
on brain wounds as rather hopeless propositions, to be passed on to hos- 
pitals in the rear, or to be treated m “ head centres ” nearer the front 
The feeling was that these casualties needed very specialized and expert 
care One British army tried the concentration of head cases in a group 
of Clearing Stations m 1917, and the same idea was put into effect on a 
smaller scale in the American First Army in 1918 We happened to be 
able to observe part of each of these experiments, and received a strong 
impression that this was not the best way to deal with brain wounds, 
for it resulted in confusion in evacuation, decrease in ambulance effi- 
ciency, prolongation of the pre-operative interval, and early filling of 
beds with non-evacuable cases 

All of these disadvantages weie avoidable by allowing each forward 
hospital to take care of brain wounds just as they came with the other 
casualties, and this was usually done with satisfactory results Up to 
the publication of the catheter-forceps technic with its condemnation of 
finger exploration, it had been generally felt that a surgeon who was 
fitted to do major work in forward hospitals was capable of doing brain 
wounds, and the results had been quite good in spite of the inadequacy of 
the tools that were usually available Cushing’s paper was undoubtedly 
a blow to much of this work A surgeon who had been rapidly cleaning 
brain cavities under finger control was now faced with the alternative of 
devoting " upward of two hours ” to a case, or passing it on to the Base, 
unless he was willing to back his own experience and use his old 
methods Those who have followed the Cushing technic have empha- 
sized a fact that is very true — that it does require a great deal of experi- 
ence, as well as a great deal of time Cutler^^ says “ Unless a surgeon 
thoroughly familiar -with this field of surgery is available in the most 
forward areas, it would seem to us advisable to transport such cases 
further back where men trained in this field may be found This may 

mean the necessity of very long transportation before operation Even 
so, we think it would be safer than operation by untrained hands ” Here 
we have the logical development of the tendency to make operations for 
brain wounds specialized and expert work, if a man trained in the catheter- 
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forceps technic is not at hand, the case must undergo the risk of infec- 
tiG^n and travel back to such a man This is against all the lessons of the 
war, which have brought out, above all else, the absolute necessity of 
providing the severely wounded i\nth early and complete opeiation as 
the only safeguard against sepsis 

Operations on brain wounds do not deserve the reputation of being pro- 
longed and difficult, or of lequiring great experience They are, as a mat- 
ter of fact, quite easy provided one has the proper tools and knows how 
to use them Abdominal wounds do best m the hands of a surgeon who 
has done much abdominal work Excision of all the damaged tissues m 
a compound fracture of the femur so that the wound stays clean and can 
be secondaiily sutured is an operation requiring a laige amount of skill, 
patience, and experience By comparison, a brain wound, especially if it 
can be quickly cleaned under finger control, is a very simple procedure 
The type of surgeon who must handle most of the operating m forward 
areas — that is, the younger man, recently out of hospital — adapts him- 
self rapidly to the unaccustomed work We have seen surgeons with 
little or no pievious experience in cranial woik get excellent results im- 
mediately they had learned the feAV simple technical tricks of infiltrating 
the scalp, controlling hemorrhage from bone, dura oi biam, using the 
palpating finger properly, and doing a plastic closure But if one feels 
impelled to blindly clean a brain cavity without the aid of the finger, it is 
an entirely different story, for then a large amount of practice in the 
delicate technic of detecting fragments with the cathetei and grasping 
them without injuring the adjacent healthy tissues is absolutely neces- 
sary Nor, in our experience, does previous familiarity with civilian 
intracranial surgery piove of much help m this procedure One of us had 
been trained m neurological surgeiy, but was quite unable to use the 
catheter technic satisfactorily, the other, with no previous experience, 
found that cleaning by the finger technic was an astonishingly rapid and 
easy operation 

SUMMARY AND CONCLUSIONS 

An unselected senes of 28 brain wounds m a forward hospital was 
treated with the conception that the problem involved was the absolutely 
complete 1 emoval of contaminated damaged brain, blood-clot, hair, cloth, 
bone and metal, so that primary suture might lesult in clean healing 
The method adopted was to suck and irrigate out the brain and clot, and 
then extract with fine forceps bone and metallic fragments detected by a 
gentle palpating finger, provided the cavity was sufficiently large to 
admit the finger The size of the hole m the dura was not taken as an 
index, but was enlarged if necessary In some cases this finger technic, 
always (with one exception) preferred if possible, was contraindicated 
by the small size of the track m brain substance, or by the awkward 
situation of wounds caused by missiles passing m via the deep nasal 
sinuses, in these instances cleaning was done as well as possible with 
catheter and forceps 
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Of the 28 cases 8 were considered inoperable and died without interven- 
tion in a few hours , 20 were operated, and of these 7 died, giving a mortality 
of 35 per cent More important than the mortality figure is a study of the 
cause of death in these 7 cases, which shows i death from empyema with 
healing brain wound, 3 unavoidable deaths due to extensive brain injury 
or arterial hemorrhage, i unavoidable death due to sepsis, in which a deep 
cavity communicating with a nasal sinus could not be reached for proper 
cleaning, i death from streptococcus ventriculitis caused by a deep-lying 
minute metallic fragment which could probably not have been extracted even 
with a magnet, and i septic death from a wound involving cerebrum, 
lateral ventricle, and cerebellum in a case that should have been given 
the benefit of more extensive operation with removal of the metal 
through a counter opening In short, there was no death from encephali- 
tis when the metal and bone were within reach in a cavity large enough 
to admit the finger , and only two of the seven deaths could possibly have been 
avoided by the use of the magnet or by more extensive operative procedures 

A study of the 13 evacuated cases shows that 12 healed by first inten- 
tion, and that the other developed a septic brain fungus, which was not 
fatal, after a prolonged attempt to clean a cavity by the catheter-forceps 
technic In only one instance did routine post-operative examination 
show a slight and temporary increase in the signs of brain injury Sev- 
eral cases are reported in which it seems highly improbable that the 
foreign bodies could have been removed without finger palpation Later 
results in the 13 evacuated cases for penods of from six to twenty-one months 
after operation show that there were no late abscesses, that six patients 
were working, that major epilepsy developed twice, and that two only 
can be considered as not distinctly subnormal 

From these facts and from a study of the literature we would draw 
the following conclusions 

1 Entry of a foreign body into brain tissue causes irreparable damage 
to a more extensive area than that involved in the actual track of the 
foreign body, and this cavity is further broadened by hemorrhage , hence 
the size of the metallic fragment or of the dural aperture is not a true index 
to the wider area of damage represented by the brain cavity 

2 When such a cavity is not over 7 cm deep and large enough to 
admit a finger, cleaning with forceps under careful finger control gives 
absolute insurance against sepsis, and only very rarely causes increased 
cerebral trauma which is slight and recoverable 

3 Cleaning of such a cavity by Cushing’s method of catheter palpation 
IS sometimes not complete and therefore does not always prevent sepsis , 
it necessitates a prolonged operation, and it is successful only in the 
hands of those who have had a large experience m its technic 

4 Brain wounds not suitable for finger palpation must be cleaned as well 
as possible by the catheter method, curettage, or magnet extraction, or a 
combination of these methods 

5 The tendency of the difficult catheter technic to make this a special 
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field, which requires that the wounded undergo delay if a trained neuro- 
logical surgeon is not at hand, is not for the best interests of the patient, 
who IS put under increasing risk of encephalitis with every pre-operative hour 
6 Brain wounds, and especially those suitable for finger palpation, 
are easy to clean rapidly and successfully if a few proper instruments are 
available Any surgeon fitted to do front-line work can quickly acquire 
the technic and do these cases in well under an hour , and, with experi- 
ence in judging which casualties are inoperable, may well succeed in 
evacuating 75 per cent or more of his operated cases 
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CRANIO-CEREBRAL WOUNDS DUE TO PROJECTILES * 


By Rotale H Fowler, M D 

OF Brooklyn, N Y 

There were approximately 8o wounds m patients admitted to Base 
Hospital 6i diagnosed as head injuries Of these, 6o involved the 
cranium and 20 the brain Head injuries comprised about 5 per cent of 
all our gunshot wounds Unfortunately, accurate records of all our cases 
are not available Record keeping was reduced to a minimum, and dur- 
ing rush periods these were very meagre indeed 

We have studied 40 cases of gunshot wounds involving the head 
Eighteen w'ere scalp wounds, and 22 were cranio-cerebral 

Of the scalp wounds little need be said except to emphasize that the 
greatest care should be taken in the diagnosis of these less serious 
lesions It IS best to explore these wounds when time will permit even 
in the presence of the negative routine X-ray finding 

In the cranio-cerebral group there were 22 gunshot fractures of the 
skull From the clinical standpoint there were seven fractures involving 
the frontal bone, one the frontal and temporal, five the temporal alone, 
two the occipital, one the parietal alone, and one the temporal and 
parietal In five the lines of fracture were not stated 

It is emphasized that the head injuries which were received at this 
Base were cases which had already received treatment at the front They 
were post-operative cases or those in which operation had been deferred 
The question of what to do with retained intra-cranial foreign bodies 
presents an inteiesting phase of the subject The following cases open 
this topic for discussion 

The first case was received in the first “ convoy ” He was ad- 
mitted apparently in extremis and demonstrated the wonderful vitality 
which our soldiers have frequently shown His case presented the 
following outstanding features Gunshot wound of the temporo- 
parietal region , compound fracture of the skull , retained shell frag- 
ment, bacteraemia Death At autopsy, in addition, metastatic 
pulmonary abscesses 

Private W S , aged twenty-two years. No 2428567, Co I, 325th 
Infantry, was wounded October 15, 1918 The following day a 
foreign body was localized by the X-ray, and a piece of bone re- 
moved He was admitted to Base Hospital 61 October 27 Pus 
oozed from line of fracture His condition was so poor that he was 
immediately placed on the cntically-ill list There was a smart 
hemorrhage from the scalp wound The temporal artery was ligated 
in the ward 

Neurological examination by Lieut Col Somerville showed 
* From the Surgical Service, Base Hospital 61, A E F 
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pupils were equal and reacted to light There was weakness of both 
external recti No optic neuritis Disks clear but veins eiilaiged 
No nystagmus Tongue protruded straight There was no dis- 
tuibance of sensation There was motor paralysis of both aims and 
lower extremities, not complete in right lower extremity and more 
marked on the right than on the left and in the muscles of the 
shoulder girdle No astereognosis All tendon reflexes exaggerated 
Babinski, Oppenheim, and Chaddock signs positive right and left 
sides Hoffman’s sign was positive right and left Slight spasticity 
of extremities Abdominal reflexes absent Cremasteric light slight, 
left absent No aphasia Slight hesitation and mental dullness 

The clinical symptoms indicated a lesion in both hemispheres 
due to abscess of the brain After consultation the condition of the 
patient was considered too bad for operative interference The 
patient died November 17, 1918 

At autopsy the subject was emaciated, geneial nutrition poor 
Decubitus ulcers were found over sacral and scapula regions There 
was a wound in the right temporo-parietal region Both pupils were 
dilated, the left more than the right 

There was a suppurating wound located over the right temporo- 
parietal region On the removal of the scalp, pus was found over 
the parietal and occipital regions Upon the removal of the cal- 
varium the meninges were found to be covered with pus, esepcially 
the left and right parietal regions The exudate covered the pia 
along practically all the large vessels There was an escape of much 
sero-purulent fluid from the spinal canal The brain was sectioned 
horizontally just above the level of the corpus callosum The missile 
had entered the skull in the right temporo-parietal region, traversed 
the right hemisphere, and was lodged in the left hemisphere just 
above the left lateral ventricle The cavity surrounding the missile 
was 5 cm long, 2 cm wide, and 2 cm deep It was fiilled with thick 
yellow pus The shell fragment was irregular in shape and meas- 
ured I cm long, 5 cm wide, and 5 cm thick (Fig i) 

The left lung was firmly adherent at the apex A few areas 
contained pus (metastatic abscesses) There were also metastatic 
abscesses in the lower margins of the left lobe surrounded by areas 
of consolidation 

The heart was normal A few yellow plaques were found on 
the aorta at the ascending part of the arch and along the openings 
of the intercostal vessels 

The gemto-unnary system, liver, spleen, thyroid, adrenals, and 
bones were normal 

Bacteriolog}’- Heart’s blood showed staphylococcus A smear 
taken from the abscess of the brain showed streptococcus and many 
Gram-positive diplococci 

A second case of retained shell fragment shows the remarkable 
tolerance at times on the part of the brain to foreign bodies The 
patient had meningeal symptoms which subsided following opera- 
tion with recovery 
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Corporal V H , aged twenty-six years, Co C, 30th Infantry, was 
first treated October 12, 1918, by Ambulance Co No 7 He was then 
removed to an evacuation hospital where X-ray revealed the pres- 
ence of a foreign body in the occipital region of the brain He was 
admitted to Base Hospital 61 October 15, 1918, and was in excel- 
lent condition Eye grounds showed double choked disk, more 
marked on right Later the left showed more swelling Examina- 
tion of spinal fluid showed a cell count of 160 per cm There was 
rigidity of the neck for several days The signs of meningitis dis- 
appeared and the patient began to improve The bilateral choked 
disk persisted Pupils normal External ocular muscles normal 
No paralysis of the face or extremities Left-sided hemianopsia 
then developed The abdominal reflexes were present and equal 
There was no Babinski The focal symptoms indicated a lesion in 
the right occipital region 

The temperature ranged from normal to 102 2 from October 15 
to October 26, the pulse from 60 to 88, thereafter within normal 
limits The foreign body was localized by the X-ray Stereo- 
scopic plates were taken 

On November 8, an exploration of the brain was made, but the 
foreign body was not recovered The patient reacted well The 
following day retinal hemorrhages were observed on and near the 
disk in both eyes Choked disks were less marked on November 25 
This patient was discharged and returned to the United States as a 
class “ D ” patient 

A case of shrapnel ball retained within the skull is of interest 
The ball entered the right eye and fractured the orbital fossa 
Private J B , aged twenty-four years, Co H, 23d Infantry, was 
wounded November 3 and admitted to Mobile Hospital No 2 There 
a debridement of the wound of the scalp was done Primary suture 
The right eye was enucleated He passed through Evacuation Hos- 
pital 10 where no entry was made on the field medical card There 
was no record of any X-ray having been taken The patient was 
admitted to Base Hospital 61 November 7, 1918 There was a con- 
tused wound of the left shoulder and scalp wound of the right 
parietal region The right eye had been removed Examination of 
the left eye showed mild catarrhal conjunctivitis, congestion of the 
head of the optic nerve and surrounding area, indicating a beginning 
neuroretinitis ' He later developed a left-sided hemianopsia No 
paralysis of face, arms, or legs 

He was X-rayed and we were somewhat surprised to learn of 
the presence of the foreign body Convalescence was uneventful 
and he was returned to the United States 

Hernia of the brain may occur as a complication after the acute 
developments incident to gunshot fractures of the skull have subsided 
We encountered one such case in a compound fracture of the frontal bone, 
also with retention of shell fragments 
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Fig I — Private W S Lateral 
view of the skull Shows for 
eign body 


Fig 2 — Same case The white arrow points to 
the abcess cavity in the brain The black ariow 
points to the foreign bod> 


Fig 3 — Lateral view of the 
skull Corp V H The white 
spot in the occipital region is 
the foreign bodj 



Fig 4 — Private J B The Fig s — Private L A Shows opening in the Fig 6 — Pvt M P age 2$ 

white spot indicates a shrap frontal bone, the seat of a compound fracture of 309 Inf — Compound frac- 

nell ball the skull The double subtemporal decom- ture of the frontal bone Tre 

pression and the foreign bodj are also shown phine opening in the skull 

fhe white shadow indicates the latter The above the safety pm (X-Ray 
shadows of decompressions overlap and lie abov'e taken with bandage on) 
and m front of the shell fragment 


•JU 



Fig 7 — Pvt A B — 
Compound depressed 
fracture of the frontal 
bone Shows opening m 
the skull 


Fig 8 — P\ t R J R — 
Compound fracture of the 
frontal bone \ote tre- 
phine opening and foreign 
body 


Fig 9 — The same case lat- 
eral V lev 
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Private L A , Co C, 320th Field Artiller}^ was admitted to Mobile 
Hospital 6 on October 18, 1918, from Field Hospital 328, in coma and 
much shock The frontal bone had been fractured in the midline 
about 5 cm above the nose At operation the biain and dura were 
found injured Spicules of bone had been driven into the frontal 
lobes of the brain Three pieces were removed from a depth of 
5 cm and the wound was debrided Neither dura nor scalp was 
completely closed 

Upon arrival at Base Hospital 61 eight days later, there was a 
fungous mass protruding through the skull a distance of ip2 cm 
There was a loss of tissue about 2 cm in diameter m the right frontal 
bone There was a healed semilunar incision in this region 2 cm 
above the right eyebrow Marked aphasia and a partial right hemi- 
plegia were present The latter was more marked in the face and 
arms The pupils were dilated and equal Both eyes showed optic 
neuritis, left 4D and right 2D Babinski sign was positive on the 
right side Examination of eye grounds November 8, showed double 
choked disk, more marked on the left Retinal hemorrhages on the 
left A bilateral subtemporal decompression was performed on 
November 12 The hernia was removed and a celluloid plate was 
inserted into the defect The skin was brought together under some 
tension Improvement in aphasia and hemiplegia was progressive 
The wound healed by primary union, leaving a small defect where 
the skin edges had separated On November 19, the choking of the 
disks was less marked in both fundi, and on December 10, a sliding 
flap was made to cover the small defect in the skin of the foiehead 
This patient was returned to the United States Upon discharge the 
wound was healed and the patient was in excellent condition 

Exophthalmos is an infrequent complication of fractuies of the base 
This was noticed in a compound depressed fracture of the mastoid por- 
tion of the temporal bone attended with an escape of brain tissue The 
gunshot wound appeared below the right ear There was no retention 
of the missile 

Private A R, Co F, 6ist Infantry, was admitted to Evacuation 
Hospital 6 October 17, 1918, where his wound was debrided and de- 
pressed fragments of bone removed The patient was in shock and 
showed some rigidity of the neck There developed marked ex- 
ophthalmos of the right eye Brain tissue and spinal fluid were dis- 
charged from the external auditory meatus When brought to Base 
Hospital 61 on October 24, seven days later, he was in much pain 
There was rigidity of the neck, a marked exophthalmos, and a dis- 
charge of cerebrospinal fluid from the right ear On November 3, 
under treatment, much improvement was noted Exophthalmos 
diminished, but there was persistent rigidity of the neck No 
paralysis of face or extrermties The knee-jerks w^ere both very 
active, left more than right Left ankle clonus present, no Babinski 
Patient continued to improve On December 9, complete atroph} of 
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the right optic nerve was recorded, no vision The patient was 
returned to the United States 

Aphasia is commonly seen in civil practice, and has been commonly 
encountered by us in war fractures of the skull 

Private A B , Co M, 77th Division, aged twenty-five years, sus- 
tained multiple gunshot wounds He passed through Field Hospital 238 
where he was dressed, and Evacuation Hospital 14 on October 15, 
1918, where a compound depressed fracture of the frontal bone was 
diagnosed At the operation, the depressed fragments of bone and 
two small foreign bodies were removed 

Upon admission to Base Hospital 61 October 26, 1918, a wound 
in the frontal region showed a free discharge of pus There was no 
pathological condition of the fundi noted The patient stated that 
following the injury he could not talk, but he knew what he wished 
to say (motor aphasia) On November 2, he showed no symptoms of 
aphasia There was a slight weakness in the lower muscles of the 
right side of the face The patient soon recovered sufficiently to be 
returned to the United States 

Infection, focal symptoms, and hernia of the brain do not necessarily 
follow a compound fracture of the skull even in those cases in which a 
foreign body remains imbedded in the brain The following case showed 
a smooth rapid recovery, almost without interest 

Private R J R, Co G, 26th Infantry, was woimded October 4, 
1918 He was admitted to a mobile hospital the same day with a 
depressed fracture of the frontal region of the skull The scalp 
wound was excised, the opening m the skull enlarged and depressed 
fragments removed No foreign body was found The dura was 
closed He was subsequently admitted to Base Hospital 61 October 
9, 1918 The wound was found clean and the sutures were removed 
The X-ray demonstrated the opening in the frontal region and a 
small foreign body Lateral view shows a foreign body i by cm 
in the temporal region He was finally discharged and returned to 
the United States 

The writer wishes to make, in addition, the following points 
I The incidence of various lesions encountered under " head mjunes in 
battle casualties ” 2 The mortality of cranio-cerebral wounds 3 Surgical 
treatment of these lesions 

In Cushing’s series of compound fractures of the skull he noted a mor- 
tality of 9 per cent in those cases in which there was contusion of the 
brain, with or without depression of the skulUand with intact dura 
Depressed fractures with punctured dura he usually found attended with 
neurologic symptoms The mortality was ii per cent In those cases 
presenting severe cerebral contusion due to in-dnven fragments of bone 
occasionally showing extrusion of the brain, fungus, or encephalitis, the 
mortality was 24 per cent In the penetrating cerebral wounds with 
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marked contusion along the tract, with lodgment of the projectile and 
bone fragments, at times hernia of the brain, lesions which frequently 
lead to early compression or late abscess, he found the mortality was 36 5 
per cent Penetrating wounds of the ventricles attended with hemorrhage 
and infection of these structures are the most serious wounds which ma}’- 
be encountered Penetration may be due either to bone fragments or 
projectile If due to projectiles the mortality is 100 per cent , if due to bone 
fragments, 43 5 per cent In another series with involvement of the 
orbital, nasal, and auropetrosal areas, meningitis is frequent and the 
mortality 73 3 per cent In the case of through-and-through cranial wounds 
the mortality is 80 per cent In wounds with massive comminution of the 
skull the mortality is 50 per cent 

During the late war a serious effort has been made to reduce the 
commonly accepted mortality of 50 per cent for cases of compound frac- 
tures of the skull as seen in civil life In this Cushing has been success- 
ful through the development of a standardized procedure and technic 
Thus, in his first series of 44 cases, the mortality for the whole was 54 5 
per cent In a second senes of a like number of cases he reduced the mor- 
tality to 40 9 per cent , and in a third series of cases to 28 8 per cent 

The improvement in mortality in no wise indicates that in the third 
senes of cases were the lesions selected or of a less serious nature On 
the contrary, more unpromising injuries were treated as technic developed 

Cushing’s routine pre-operative features consist of preliminary neuro- 
logic study of all cases, stereoscopic X-ray negatives, shaving of the 
entire scalp, and the use of local anaesthesia All serious cases should be 
dressed in the operating room rather than in waTds — no doubt all these 
factors contribute to a successful outcome in serious cases 

The main features of Cushing’s procedure are as follows 

1 The removal en bloc of the area of cranial penetration 

2 In the detection of in-driven fragments of bone by means of rubber 
catheter palpation rather than by digital or other instrumental exploration 

3 In the suction method of removal of disorganized brain tissue, the 
retention of which pulped or devitalized tissue m the tract favors infection 

4 Cushing considers dichloramine-T particularly suitable for infec- 
tion m brain tissue 

Cushing gives preference to the radial or tripod incisions and believes 
in the closure of wounds 

In the matter of primary wound closure, considerable discussion has 
been evoked Thus, Moulonguet and Legrain emphatically declare it to 
be dangerous, maintaining that a wide excision of injured tissues of the 
brain (the single desideratum of success) is not practical Gross and 
Houdart, on the other hand, believe that to attain success in primar}" 
wound closure, it is sufficient to wash the cerebral tissues with warm 
serum and to lightly curette clots, bone splinters, or foreign bodies 
Tanton, who is also a great partisan of primary wound closure, states 
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that complete disinfection of cranio-cerebral wounds is easy to obtain 
Willems has more recently formulated the same opinion 

Moulonguet and Legrain believe the infectious action of a projectile 
IS not negligible They offer an additional theoretical objection to pri- 
mary closure They maintain that the pulsations of the brain in the 
case of open wounds eliminate secretions, bruised and soiled tissues, and 
minute bone splinters which have been overlooked at the primary operation 
As regards the treatment of deeply implanted foreign bodies in the 
brain, Cushing believes that they can best be removed by the magnet 
The ideal treatment consists in the removal of projectiles at the primary 
operation, otherwise the operation must be regarded as incomplete 
There is far greater likelihood of the development of subsequent abscess 
than if the removal of the missile had been accomplished, but the forcing 
of an operation to the point of increasing the damage already done to the 
brain by penetration should never be done 

Even good-sized foreign bodies may be retained without provoking 
symptoms, but, even so, late abscess is not infrequent, and the best advice 
IS to extract the missile, if it can be accomplished without increasing the 
damage already done 

Moulonguet and Legrain state that the extraction of foreign bodies 
by the electro-magnet, apart from being useless in the case of non- 
magnetic bodies, necessitates a complicated apparatus 

In the matter of drainage of the brain, there is little discussion This 
should not be done with tubes for fear of causing ulceration Lumbar 
puncture should be performed in cases of meningitis and hypertension 
Primary cianioplasty for loss of bone substance is not advised by 
Cushing except when the defects are large in the scalp or when the 
ventricle has been opened Secondary plastics, however, are frequently 
m order, as illustrated by a case in the preceding paper m which a celluloid 
plate was inserted after amputation of the hernia and bilateral decompression 
Wounds of the skull repair spontaneously, but in most instances it is 
not bony Mayet studied a series of 21 cases of defects in the skull a 
year after injury and there was newly-made bone in no instance Occa- 
sionally, however, very small fragments of periosteum may regenerate 
bone substance and help to repair the loss, especially in small wounds 
Cranioplastic operations have made much progress during the war, 
but they must not be attempted too soon First ascertain that there is 
no dormant infectio^n or foreign body in the wound 

Repairs may be made with non-living substances, such as celluloid, 
ivory, metal, lime paste or calcinated bone, or with living grafts of 
cartilage or bone and periosteum The latter may be taken from other 
bones of the body or from the neighborhood of the wound In the latter 
case it may be an osteo-periosteal flap, in which case there is greater 
assurance of life 

In the case of non-living substances, the hole is simply corked, but in the 
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case of the living grafts, on the whole to be advocated, the discrepancy is 
filled with a repairing substance It may be feared that disturbances due 
to compression of the brain may result, and to obviate this danger a 
prophylactic decompression may be performed as in the case alluded to 
Statistics published by Villandre show the following results 
In those cases in which lime paste was used, 50 per cent vere favor- 
able, in cartilaginous cranioplasty, 968 per cent , in the case of grafts 
taken from the skull, 100 per cent 
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FOREIGN BODIES OF DENTAL ORIGIN IN A BROl^CHUS 
PULMONARY COMPLICATION^" 

By Carl Arthur Hedblom, M D 

OF Eochesteh, Minn 

SECTION ON TnoBACIC 8URQEB1, MAYO CLINIC 

Foreign bodies of various kinds are undoubtedly lodged in the bronchi 
more frequently than they are recognized Weist reported looo cases, 
103 (10 3 per cent ) only were from the literature, 897 (89 7 per cent ) were 
unpublished cases collected by Weist by personal communications It 
would seem possible that a correspondingly large proportion of cases of 
dental origin remains unpublished 

Foreign bodies of dental origin include teeth, dentures, instruments, 
and other material used in dental operations Aspiration of infected blood 
or sputum is probably a more frequent source of infection than foreign 
bodies The occurrence of such infection is obviously greatly more diffi- 
cult to prove, but the frequency of gioss mouth infection in patients sub- 
jected to dental operations needs hardly be mentioned 

There have been at the Mayo Clinic during the past four years 7 
cases of pulmonary suppuration following dental operations or trauma 
In 2 cases the tooth was spontaneously expelled , in one it was discharged 
through a thoracotomy wound, and in one it was found at postmortem 
In the other cases no foreign body was found, but it is quite probable that 
they were also cases of infection from inhalation 

I observed 6 of the 7 cases and have collected 45 proved cases from the 
literature These 52 cases form the basis of this report 

FOREIGN BODIES IN THE $2 CASES 


Teeth 37 

Artificial teeth 4 

Dentures 2 

Root canal broach 2 

Dental burr 3 

Allen’s dental cement i 

Plaster of Pans i 

Hard rubber from gag i 

Blade of forceps i 


The foreign body was lodged in the right bronchus in 21 cases, m the left 
bronchus in 19, in both sides in i, and in the trachea m i , the location was not 
stated m 10 The bodies Avere most frequently in the right lower lobe 
In 26 cases the accident occurred during extraction under general anaes- 

* Presented before the Minnesota State Dental Association, Minneapolis, 
March, 1920 
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thesia, in 12 tinder nitrous oxide, in ii under ether, and in 3 under chloro- 
form In 3 cases false teeth were inspired , in 4 cases the foreign body was 
inspired during dental operations without anaesthesia 

The literature contains more or less fragmentary reports of other 
similar cases (Carpenter, Ricketts, Stokes, McCrae) 

Symptoms and Signs — The symptoms may be divided into those which 
are manifest immediately following the inhalation of the foreign body, 
and those which arise from its prolonged presence in the respiratory tract 
The most constant and characteristic immediate symptom is cough of 
varying intensity and persistence, associated symptoms are dyspnoea, 
cyanosis, wheezy respiration, pain in the chest, and nausea In the 52 
cases cough, more or less violent and spasmodic, was an immediate symp- 
tom in 27, pain or soreness in the chest in 13, and dyspnoea in 10 In one 
instance cough started after twentjr-four hours, in another after four 
days In 12 there was no cough In 4 cases dyspnoea of a varying grade 
was the presenting symptom In one only was there a sensation of a 
foreign body in a bronchus It is noteworthy that in 7 cases (134 per 
cent ) there were no symptoms whatsoever In 16 of the series there were 
no serious pulmonary infections , in the remaining 36 there was evidence 
of pulmonary suppuration of varying grade For convenience, in the 
further discussion the cases will be grouped on this basis 

In the 16 uncomplicated cases the accident occurred during general anaes- 
thesia in 4, and during alcoholic intoxication in i No anaesthesia was used 
in 2, and no statement was made as to anaesthesia in 9 Symptoms were 
marked in 7, and not mentioned in 9 A diagnosis was made by the 
X-ray in 5 , in i the plate showed only pleural thickening In 8 there 
was no mention of an X-ray examination With two exceptions the 
length of time the foreign body was present in the bronchus was short 
In one a tooth was coughed up after three years , in another plaster-of- 
Paris fragments had been present for five years wnthout symptoms other 
than a persistent spasmodic cough 

The foreign material was spontaneously expelled in 4 cases on the 
third day, the fifth day, during the third month, and three years after the 
accident, respectively Early bronchoscopic removal was effected in 10 
Two patients died, one from typhoid fever ten days after bronchoscopy, 
and one from tuberculosis follownng temporary recovery from an 
unsuccessful thoracotomy 

Comphcatwns — ^This group comprised 36 cases In 22 the accident 
occurred during the extraction of teeth under general ansesthesia, in 2 
others in which it follow’^ed extraction the anaesthesia w'as not mentioned , 
in 2 loose artificial teeth or dentures were inhaled , in i a tooth w^as inhaled 
during a general anaesthetic for an abdominal operation , in i pulmonary' 
infection followed a kick in the face by a horse, resulting in the loss of 
several teeth 

Immediate Symptoms — ^In this group cough of vaiy'ing severity asso- 
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dated with other symptoms, such as dyspnoea, cyanosis, and pain in the 
chest, was manifest in ii In 7 cases cough was the only symptom, in 3 
there was no cough , m 10 there were no immediate symptoms, or they 
were so mild and transitory as to be practically negligible 

A latent symptomless period was present in 15 The length of the 
latent period was two weeks or under in 3, between two weeks and two 
months in 7, more than two months and under one year in 2, two years 
in I, and eleven and one-half years in i There was no latent period in 13 
The records in the remaining cases were indefinite on this point 

Late Symptoms — Cough, usually with purulent sputum, was piesent m 
29 cases, hsemoptysis m 8, and pain in the chest in ii The onset of late 
symptoms was gradual and without any intervening symptomless period 
in at least 13 The relation was not stated in 8 X-ray reports were 
mentioned in 16 The plates showed the foreign body in only 4 cases, an 
artificial tooth with a piece of denture in i, a tooth in 2, and a dental 
burr in i Abscess was shown in 5 cases , one case diagnosed tubercu- 
losis proved on postmortem to be bronchiectasis A fluoroscopic exami- 
nation revealed limitation of movement of the diaphragm in one case, 
negative X-ray findings for foreign body were reported in 12 cases 

It would appear on first thought that a diagnosis should be estab- 
lished by the fact that a foreign body passed down the pharynx In the 
present series of cases the patient was usually unconscious at the time of the 
accident In one case (Caipenter’s) the patient believed that he had 
swallowed, not inspired, a denture with four teeth, its presence in the 
lung was never suspected and was only proved at postmortem after 
thirteen years In one case only (Hubbard’s) did the patient insist that 
the foreign body was in the lung m spite of negative X-ray and other findings 
In cases without immediate severe symptoms the operator may be- 
lieve or fervently hope that the foreign body passed down the oesophagus 
instead of the trachea In one case (Jarvis’s) the dentist obviously had 
such hopes, in spite of the fact that the patient, a physician, had parox- 
ysmal cough and other characteristic symptoms of foreign body m a 
bronchus immediately on awakening from anaesthesia When the patient 
asked to see the tooth the dentist explained that it had broken and was 
thrown away Three months later the physician coughed up the tooth 
In cases of multiple extraction, as in 22 instances in this series, a 
tooth or stump of a tooth is easily lost without being missed 

Treatment — Bronchoscopy was done for the removal of foreign bodies 
in 5 cases, in 3 of which the X-ray showed the foreign body In the fourth 
case a second X-ray plate, taken after a positive clinical diagnosis of foreign 
body had been made, showed the foreign body In the fifth case no 
X-ray -was taken In 2 of these cases the foreign body was removed at 
the first attempt, in i two unsuccessful high bronchoscopies were fol- 
lowed by a third successful low bronchoseopy after traeheotomy , in a 
fourth the bronchoscopies failed Doctor Jackson had seen this case 
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and believed the foreign body to be beyond leach of the broncho- 
scope In still another case in which bronchoscopy failed, a first-stage 
operation was done for drainage and the patient died before the second- 
stage operation had been undei taken Thoracotomy was done in 15 
cases, in 2 of these the lung was resected In the remaining 13 cases the 
operation was done for drainage of the suppurating process 

Results — Fourteen of the 36 patients with complications died , i6 made 
a complete recovery, and the result in the remaining 6 cases is not defi- 
nitely stated There were seven deaths in the 24 cases occurring 
since 1900 

Seven of the 14 patients who spontaneously expelled the foreign body 
recovered, and 3 died , the ultimate result was not stated or was uncertain 
in 4 In 3 cases an abscess lequiring drainage developed after the foreign 
body had been expelled, m one case the foreign body was discharged 
through the drainage wound, and 111 one case the tooth was expelled after 
two and one-half years Seven months later an abscess developed, and 
aftei two months the patient died In 15 cases in which thoracotomy was 
performed 2 were followed by resection of the lung, both patients died; 
I died of exhaustion, and i of pulmonary embolus before the second- 
stage drainage operation One died while being chlorofoimed for drain- 
age operation One improved so markedly following the preliminary 
rib-resection that the second-stage opeiation was not done In the 
lemainmg ii cases, i patient died, i was gieatly improved, and 9 made a 
complete recovery 

POSTMORTEM FINDINGS IN 9 FATAL CASES 

1 Bilateral bronchiectasis, empyema, tooth m bronchus 

2 Pulmonary embolism 

3 Large empyema fistula in lung, denture in pleuial cavity 

4 Abscess, ulcerated bronchus, tuberculosis 

5 Abscess, tooth in bronchus 

6 Abscess, empyema, tooth in bronchus 

7 Massive gangrene of entire lung, tooth obsliucting bronchus 

8 Bilateial lower lobe bronchiectasis, tuberculosis, tooth in bronchus 

9 Bronchiectatsis, pericarditis, tooth in bronchus 

DISCUSSION 

In this series of cases the lelationship between multiple extractions of 
teeth under general aiiKsthesia and pulmonary complication is striking 
Multiple exti actions under general anaesthesia were performed m 22 in- 
stances Aspirative infection as a cause for pulmonary suppuration may 
probably be assumed to be sufficiently evident in the cases in which the 
tooth was later expelled, or in which an impacted tooth was found in the 
midst of a suppurative or gangrenous process in the lung Perhaps the 
most striking evidence of all is shown m the case of Israel, in which a 
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tooth was found in an actinomycotic abscess of the lung That aspira- 
tion of infected material from the month independent of teeth is a large 
factor m the causation of pulmonary infection cannot be so clearly dem- 
onstrated m the individual case, but much evidence has accumulated indi- 
cating that aspiration of infected material is one of the most common 
causes of abscess, gangrene, and bronchiectatsis As early as 1877, 
Schuller found that the introduction of clean foods into bronchi of 
rabbits through tracheal wounds is practically harmless, while the intro- 
duction of the same foods mixed with bacteria and filth results in a fatal 
pneumonia Lung abscess following tonsillectomy has been reported 
frequently (Manges, Tewksbury, Bassm, Frank, and others) Kulbs 
found bad teeth and tartar (Zahnstem) in a large proportion of cases of 
lung abscess m which he operated In a series of 56 cases of pulmonary 
suppuration at the Mayo Clinic m which operation was done, aspiration 
of an infection was probable m 25 per cent , the etiology was question- 
able m another 25 per cent , but it is probable that a large proportion of 
these were cases of aspirative infection 

The importance of early recognition of a foreign body in a bronchus 
IS emphasized by the fact that in this series there was no mortality m the 
cases in which it was expelled or removed early by bronchoscopy All 
the fatalities, with the exception of one death following lung resection, 
were m cases m which the foreign body had been present for a long period 

Positive diagnosis may be made by means of the history, the X-ray, or 
by bronchoscopy It is important to remember, however, that each and all 
of these may be negative m the presence of a foreign body, as m 12 cases 
m this series Symptoms and signs are suggestive, but in themselves 
are rarely conclusive In many cases they have led to an erroneous diag- 
nosis of tuberculosis 

The history of the case is of first importance If the operator knows 
that a tooth has passed down the pharynx, and the patient immediately 
develops symptoms of bronchial irritation, the diagnosis is obvious Even 
in the absence of symptoms, it should be assumed that the foreign body 
passed down the trachea rather than the oesophagus until the contrary is 
proved No marked immediate symptoms occurred m 9 of the 22 cases and 
there was a later symptomless penod in 16 of 35 cases In one case it was 
of thirteen years’ duration The profession has been slow to recognize 
that a symptomless period does not constitute proof of absence of a 
foreign body Jackson writes on this point “ Practitioners are heedless 
of and even scoff at the patient’s suspicions that a long previously aspi- 
rated (or swallowed)^ foreign body is the cause of present symptoms ” 

Examination by the X-ray is indispensable, and a positive plate estab- 
lishes the diagnosis both as to the presence and the location of the foreign 
body A negative X-ray, however, is not conclusive and in the presence 
of a diffuse shadow from pulmonary suppuration is of doubtful value In 


* Inserted by the author 
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the i6 uncomplicated cases in this series, the X-ray was positive in 6 of the 7 
cases examined, but in the group with complications it failed to show the 
foreign body in 12 of the 16 cases examined 

In early uncomplicated cases bronchoscopy in skillful hands is the 
best method of diagnosis and of removal The indications for broncho- 
scopy for a foreign body as enunciated by Chevalier Jackson are 
as follows 

1 The appearance in the rontgenogram of a foreign body or of any 
suspicious shadow 

2 Cases in which a clear history is given of the patient’s having choked on 
a foreign body, and in which the foreign body was not afterwards found 

3 Cases in which there are signs of stenosis of the trachea or the bronchus 

4 In any case suspected of bronchiectasis 

5 In the absence of any history of a foreign body, the patient giving 
symptoms of pulmonary tuberculosis, without the finding of bacilli in 
the sputum, and especially if the physical signs are at the right base, and 
above all, if there are also physical signs of pleural effusion 

6 In case of doubt, bronchoscopy should be done 

Jackson recognizes no absolute contra-mdications to bronchoscopy 

TREATMENT 

Expectant treatment is employed in the hope that the foreign body 
may be expelled spontaneously, bronchoscopy and thoracotomy are the 
alternatives, after the foreign body has been recognized 

The question of the likelihood of the expulsion of the foreign body is 
often raised in the consideration of the advisability of bronchoscopy In 
this series the tooth was expelled in only 3 of 13 cases before the onset 
of pulmonary suppuration The tooth was expelled in 13 of 33 cases after 
suppuration had developed Six of these patients recovered, but thora- 
cotomy had to be done m 4 instances Three patients who received no 
further treatment died Jackson’s attitude toward the question of spon- 
taneous expulsion is as follows " We do full justice to our patients 
when we tell them that while the foreign body may be coughed up, it is 
very dangerous to wait, and further that the difficulty of removal in- 
creases with each hour the body is allowed to remain ” 

If the foreign body has not been recognized, however, or the patient 
has been treated expectantly until suppuration has set in, the results 
following bronchoscopy are not so favorable In 5 such cases m this senes 
in which bronchoscopy was done the foreign body was removed in only 
one It may be impossible to locate the tooth and it must be seen m 
order to be removed Furthermore, its removal in the presence of pul- 
monary suppuration becomes only an incident The important considera- 
tion in such cases is the suppurating focus For this complication 
thoracotomy for drainage has given the best results If the focus is in 
the form of a localized solitary abscess, a drainage operation is the 
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operation of choice If the cavity is muitilocular or if there is a bronchiec- 
tasis, any form of treatment is likely to yield a high morbidity and mor- 
tality Massive gangrene is uniformly and quickly fatal 

The table of postmortem findings is uncontrovertible evidence of the 
possible etiologic relationship of foreign body aspiration to abscess, gan- 
grene, and bronchiectasis 

With regard to details of dental operative technic for prevention of 
accidental aspiration of foreign bodies. Doctor Gardner of the Mayo Clinic 
in a personal communication expressed himself as follows 

“ The patient should be watched quite as carefully with a local anaestlietic 
as with a general The use of gauze sponges in no way interferes with the 
work of the operator, it prevents the inhalation of a foreign body during 
opeiation and cares also for the hemorrhage Furthermore, the dentist may, 
by careful examination of the teeth before operation, ascertain if the work 
might displace pieces of tartar, fillings, or even the teeth themselves during a 
general anaesthetic The condition of the patient undergoing any opera- 
tion often requires the use of a gag during an ether anaesthetic, and the 
anaesthetist should know the condition of the patient’s teeth before the 
anaesthetic is started, since such an instrument often displaces from a 
tooth foreign bodies which might be inhaled ” 

SUMMARY 

1 Aspiration infection of the lungs is most common in operations about' 
the mouth following general anaesthesia 

2 Symptoms may be immediate and continuous or there may be an 
intervening symptomless period of months or years There may be no 
immediate symptoms 

3 The most constant and characteristic immediate symptoms are 
cough, dyspnoea, wheezy respiration, and pain in the chest The late symp- 
toms in varying number and degree are those of pulmonary suppuration 

4 Late symptoms of foreign-body infection often simulate phthisis, 
and that is the diagnosis often made 

5 Positive diagnosis rests essentially on history-taking. X-ray, and 
bronchoscopy The history may be that of having “ swallowed ” the 
foreign body 

6 Bronchoscopy for diagnosis is indicated in any early doubtful case 

7 Spontaneous expulsion of small irregular foreign bodies of high 
specific gravity, especially teeth, is always doubtful Spontaneous expul- 
sion often occurs only after an abscess has formed 

8 Bronchoscopy is the only treatment to be considered in early uncom- 
plicated cases In cases in which there is suppuration, thoracotomy for 
drainage gives the best results 

9 In fatal cases death is usually due to abscess, bronchiectasis, or gan- 
grene of the lung, any of which may be complicated by empyema 

10 Tuberculosis may coexist with a suppurative process 
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Case I (169958) — E R F, aged thirty-four years, an anaemic, 
emaciated woman, came to the dime August 21, 1916, complaining of 
cough with sputum, pain in the back, fever, weakness, and loss of weight 
The illness began in January, 1915, following teeth extraction under 
general anaesthesia The patient began to cough immediately on awak- 
ening from the anaesthesia and the cough had persisted Pulmonary 
tuberculosis was diagnosed for which she was treated for a number of 
months September, 1915, an X-ray was taken and a tooth was re- 
vealed in the lower part of the right lung Three attempts were made 
to remove the tooth by bi oneiroscopy but all failed Thoracotomy 
was then done, but the tooth was not found 

When the patient came to the clinic her cough was very severe 
and persistent, preventing sleep Pain in the back with fever had 
started six weeks before She had lost 30 pounds in weight The 
sputum was foetid, greenish, and amounted to upward of a pint in 
twenty-four houis 

At the time of examination the haemoglobin was 76 per cent , the 
leucocyte count 17,600, the systolic blood-pressure 117, the dias- 
tolic 60, the pulse 96, and the temperature 100 5° Resonance was 
impaired and breath sounds were diminished at both bases There 
was a scar of thoi acotomy below the angle of the right scapula The 
skiagi am showed shadows at both bases which were believed to be 
due to the thickened pleura at the right and a small amount of fluid 
at the left base The appearance of the right lower lobe suggested 
tuberculosis The clinical diagnosis was old abscess of the right lung, 
and left pleurisy with effusion August 25th a bronchoscopic exami- 
nation was made The tooth was not found, but much pus was seen 
coming fiom the right bronchus Thoracentesis of the left pleural 
cavity yielded pus August 28th a first-stage operation was done for 
drainage of the abscess The patient died, however, before the 
second-stage drainage operation could be performed 

Necropsy showed a bilateral bronchiectasis and left empyema 
The broken tooth, surrounded by an abscess, was found lying within 
2 5 cm of the lower surface near the lateral aspect of the lung (Figs 
I and 2) 

Case II (216141) — J R, a man aged sixty-six years, came for ex- 
amination December 8, 1917 This patient appeared older than his 
years, probably due, in part, to exposure and to alcoholic excess His 
illness began in October, 1917, after teeth extraction under ether anaes- 
thesia A number of teeth were broken off, and considerable bleed- 
ing followed foi two weeks Immediately after the operation the 
patient developed a constant dull pain in the right lower chest ante- 
riorly These symptoms persisted for two weeks, when he suddenly 
vomited a pint of pus, coughing and a large amount of purulent 
sputum persisted, especially during the month before examination, 
and kept him awake a great deal at night 

Examination of the chest showed an area of flatness in the right 
axilla The haemoglobin was 50 per cent , and leucocyte count 13,000 
The systolic blood-pressure was 140, the diastolic 66, the pulse 84, 
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and the temperature normal Repeated sputum examinations 
were negative for tuberculosis bacilli The skiagram showed dense 
infiltration in the upper portion of the right lobe with cavitation 
The patient was a poor surgical risk and he was kept under observa- 
tion m the hope that there might be some improvement His symp- 
toms instead of subsiding, however, became more aggravated Four 
weeks later the skiagram showed marked extension of the purulent 
process, operation was therefore advised The patient was trans- 
fused once before the operation by the sodium citrate method, 
receiving one-half litre of blood A two-stage drainage operation 
under local anaesthesia was performed because of the absence of 
pleural adhesions An abscess cavity the size of a large orange and 
containing a mass of gangrenous lung tissue was found The pa- 
tient’s convalescence was rapid , four months after the operation he 
had gained 50 pounds m weight He was dismissed from the clinic 
with a small sinus Five months later a portion of a tooth was found 
in the dressings The sinus then rapidly closed In September, 
1919, the wound was solid and there were no symptoms referable to 
the old pulmonary lesions 

Case III (235649) — ^Mrs N F , aged thirty-nine years, presented 
herself at the Mayo Clinic June 18, 1918, complaining of persistent 
cough with purulent sputum and occasional hemoptysis Her illness 
began m August, 1917, following teeth extraction under ether The 
day following the operation she coughed up 4 or 5 ounces of dark, 
clotted blood having a very foul odor She continued to cough and 
to raise large amounts of pus and blood She also developed pleurisy 
with effusion, for which a thoracotomy was performed in September, 
1917, and a secondary operation for drainage in November 

The patient coughed frequently during the examination, raising 
a bloody purulent sputum having a very foul odor There was dull- 
ness in the left axilla, moist rales, and tubular breathing toward the 
apex The hsemoglobin was 80 per cent and the leucocyte count was 
9400 The systolic blood-pressure was 126, the diastolic 70, the 
pulse and temperature normal There was distinct clubbing 
of the fingers The sputum was repeatedly examined for tuber- 
culous bacilli, but none were found The skiagram showed infiltra- 
tion of the lower left lobe of the lung, and a diagnosis of probable 
abscess was made An exploratory aspiration was performed in the 
region of the thoracotomy incision The first operation was interrupted 
by an epileptiform seizure followed by lapse of consciousness for 
about five minutes Six days later a tubular cavity was opened and 
drained The patient left the hospital two weeks later , the wound 
drained for some weeks and then closed There have been no 
further symptoms 

Case IV (240703) — J K S , a man aged forty-five years, came for 
examination August i, 1918 He appeared to be very sick and com- 
plained of cough with much foul sputum He had had several teeth 
extracted in May, 1918 Two weeks later he began to cough, raising 
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foul-smellmg sputum, sometimes 24 ounces each day Slight swelling 
of the legs had been noted 

The physical examination disclosed marked loss of weight, foul 
breath, systolic blood-pressure no, diastolic 60, pulse 80, and tem- 
perature 98° The right chest wall was markedly retracted and there 
was an area of dullness about the level of the second and third ribs 
anteriorly Breath sounds in this region were intensified No tuber- 
culosis bacilli were found in the sputum The skiagram showed 
marked infiltration m the upper right lobe which was diagnosed 
abscess with cavitation The fluoroscopic examination revealed a fluid 
level with distinct splashing 

A two-stage operation was performed for drainage of the abscess, 
which was found to he about m the midaxillary line The abscess 
contained little pus, but some very foul-smelling necrotic tissus was 
removed The convalescence was slow;, although progressive, and 
the patient left the hospital with a bronchial fistula January 19, 
1919, the patient reported by letter that he had gamed 38 pounds m 
weight, that the fistula had closed, and that there were no symp- 
toms referable to his former illness (Figs 3 and 4) 

Case V (28i'586) — J A C , a rather frail looking man, aged sixty- 
three years, came to the clinic July 23, 1919, complaining of cough 
with sputum, weakness, and loss of weight His illness began 
in October, 1918, when he was kicked in the face by a horse 
The kick was a glancing blow, breaking the bndge of the nose and 
knocking out several teeth He was knocked unconscious by the 
blow There was some cough immediately on recovering conscious- 
ness, and the patient believes that he must have swallowed a great 
deal of blood, because his stools were black following the accident 
Eight weeks later a corrective operation under cocaine was done on 
his nose He then had a mild attack of pneumonia , he was in the 
hospital for four weeks, and had several attacks of haemoptysis One 
month after recovering from pneumonia he developed severe pain in the 
right chest with fever running up to 103° Twenty-four hours after 
the onset of this illness the “ abscess broke,” and a pint of pus was 
coughed up There has since been a persistent cough with sputum, 
amounting to about a teacupful in twenty-four hours, progressive 
weakness, and a weight loss of between 20 and 30 pounds (Fig 5) 

Slight dullness was found at the right apex anteriorly, with 
marked amphoric breathing The respiratory excursion at the right 
apex was lagging Many teeth were missing, and those remaining 
showed marked pyorrhoea and some were carious The haemoglobin 
was 58 per cent , and the leucocyte count 16,000 The systolic blood- 
pressure was 134, the diastolic 84, the pulse 88, and the temperature 
101° Sputum examination for tuberculosis bacilli and elastic tissue 
was negative The skiagram showed a large abscess in the upper 
lobe of the right lung The clinical diagnosis was probable aspira- 
tion abscess A two-stage drainage operation was performed as 
pleural adhesions could not be definitely made out A deeply situ- 
ated abscess about 3 inches in diameter was opened and drained The 

577 



CARL ARTHUR HEDBLOM 


convalescence was uneventful and the patient went home three and 
one-half weeks following operation in good general condition He 
had no cough or sputum at this time and had gained 15 pounds 
m weight 

Case VI (274952) — Mrs J S , a thin, rather frail looking woman, 
aged thirty years, presented herself June 12, 1919, complaining of head- 
ache and pain m the abdomen which began following childbirth Janu- 
ary, 1919 In May, 1919, the patient was given ether for teeth 
extraction She began to cough immediately on awakening from 
the ansesthesia The cough, paroxysmal m character and worse at 
night, continued and was accompanied by more or less pain in the 
lower substernal region The expectoration was mostly foamy 
mucus and moderate m amount Perspiration was profuse at night , 
vomiting was frequent 

The patient was a poorly developed woman with marked evi- 
dence of loss of weight At the time of examination the haemoglobin 
was 64 per cent , and the leucoc3de count 9000 All the teeth were miss- 
ing There were rales and increased breatli sounds at the nght apex The 
right base was dull to percussion The sputum was negative for 
tuberculosis bacilli The X-ray examination showed pleural thick- 
ening with probable fluid at the right base The diagnosis was that 
of general debility with probable slight right pleural effusion The 
question of the presence of a foreign body was raised, but there was 
no definite evidence, and the patient was discharged without surgical 
treatment June 15, 1919, during a very severe paroxysm of coughing 
she expelled a tooth The cough and expectoration immediately be- 
came somewhat less, but at the last report, August 7, 1919, she still 
had pain m her back and some cough (Fig 6) 

Case VII (286912) — Mrs A K , aged thirty-three years, presented 
herself September i, 1919, complaining of a cough with purulent 
sputum, weakness, and loss of weight The onset of her illness dated 
back nineteen months, following extraction of many teeth under 
general anaesthesia She began to cough immediately on awakening 
from the anaesthesia , the cough persisted Six weeks after the teeth 
extraction she coughed up two pieces of tooth, and twelve weeks 
later a silver filling The cough, however, continued , the sputum was 
foul and amounted to a cupful in twenty-four hours She had pain in 
the right chest, night sweats, and occasional haemoptysis The 
symptoms instead of subsiding after the foreign body was expelled 
became progressively worse 

At the time of examination the patient was sitting with a basin 
before her, coughing more or less continuously, and raising very foul 
purulent sputum The systolic blood-pressure was 100, the diastolic 
60, the pulse 72, the haemoglobin 80 per cent , and the leucocyte 
count 5000 The sputum examination was negative for tuberculosis 
bacilli The skiagram showed a questionable shadow just behind 
the heart at the cardiophrenic angle Because of the incessant cough 
and large amount of sputum, it seemed advisable to do an explora- 
tory operation notwithstanding the meagre X-ray and physical find- 
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ings September 6, 1919, a first-stage operation was done for 
drainage of the abscess Portions of the ninth, tenth, and eleventh 
ribs were resected, and the lung was sutured to the paiietal pleura 
Pneumothorax had not occuried so far as could be ascertained A 
week later an exploratory aspiration was performed for abscess 
The aspiration yielded only air which was entirely without odor 
Following this negative aspiration the patient began to improve, the 
cough and sputum practically ceased within a week, and the patient 
began to gam in weight It seemed probable that a local pneumo- 
thorax had been produced which was sufficient to bring about the 
good results A letter from the patient’s family physician October 
17th stated that she was in excellent condition, but October 30th a 
second letter was received stating that there was a recurrence of the 
cough and sputum (Fig 7) 

BIBLIOGRAPHY 
Abercrombie, J Quoted by Stokes 

Arnolds, A. Em Fall von Pneumotomie wegen Fremdkorpers, ehe Eiterung eingetreten 
Mitt a d Grenzgeb d Med u Chir, 1899, iv, 125-263 
Barker, A Quoted by Thomson 

Bassm, C G Les complications bronchopulmonaires consecutives a I’adenectomie et a 
I’amydalectomie Pans, Muller, 1913, 60 pp 
Brauch, T Em 'Fall von Lungenabszess, Spontanheilung Munch med Wchnschr , 
1911, Ivm, 1779 

Carpenter, W G Case of Fatal Pleuritis Apparently the Effect of the Presence m the 
Right Pleura of a Piece of Ivory, Consisting of Four Artificial Teeth, Which had 
Been Swallowed 13 Years Before Guy’s Hosp Rep, 1842, vn, 353-358 
Chambers, T R A Tooth m a Bronchus for Five Days Causes Pneumonia, Recovery 
of the Patient Med Rec, 1881, xx, 570-571 
Dickson, W E C Expectoration of a Tooth Thirteen Months after Inhalation into 
the Lung Lancet, 1903, 1, 584-585 

Forbes, H H Lung Abscess Following Inhalation of Foreign Body Laryngoscope, 
1918, xxvui, 197-199 
Fowler, J K. Quoted by Thomson 

Frank, L On Lung Abscess as a Sequel to Tonsillectomy Laryngoscope, 1917, 
xxvii, 474-483 

Friedberg, S Discussion following Shurly’s article 
Getchell, A C Discussion following Shurly’s article 

Godlee, quoted by Schulz, J Uber den Longenabssess und seme chirurgische Behand- 
lung Centralbl f d Grenzgeb d Med u Chir, 1901, iv, 145-158 
Himmelsbach, G A Foreign Body m the Left Bronchus Buffalo Med Jour , 1897- 
1898, xxxvii, 19 

Hubbard, T Discussion following Shurly’s article 

Israel, J Em Beitrag zur Pathogenese der Limgenaktmomykose Arch f klin Chir , 
1887, xxxiv, 160-164 

Jackson, C Peroral Endoscopy and Laryngeal Surgery St Louis Laryngoscope Co , 

1915, 244, 297 

Jarvis, N S Discussion following Forbes’ article 

Kappesser, G O H Ueber fremde Korper m den Luftwegen Giessen, Keller, 
1853, S 2 PP 

Kulbs Ueber Lungenabszesse und Bronchiektasen Mitt a d Grenzgeb d Med u 
Chir , 1913, XXV, 549-567 

Lynch, R C Discussion following Shurly’s article 

37 579 



CARL ARTHUR HEDBLOM 


MacCormac, W Case of Extraction of the Blade of a Tooth-forceps from the Right 
Bronchus Lancet, 1886, 1, 7-9 

Manges, M The Occurrence of Abscess of the Lung after Tonsillectomy, with a 
Report of Nine Cases in Adults Am Jour Surg, 1916, xxx, 78-83 
Mayer, E Discussion following Shurly’s article 

McCrae, T Physical Signs Associated with Foreign Bodies in the Bronchi Med 
Rec , 1919, xcvi, 5S2 

Medico-Legal Reports A Swallowed Tooth Brit Med Jour , 1912, 11, 1646 
Monro, T K. Specimens from a Case of Diffuse Gangrene of the Left Lung, Due to 
the Unsuspected Presence in the Bronchus of a Temporary Molar Tooth, Which 
had Accidentally Become Dislodged While Patient was Under an Aniesthetic Tr 
Glasgow Path and Clin Soc , 1891-1893, iv, I94“i97 
Morrison, R Quoted by Thomson 
Munger, C E Discussion following Shurly’s article 

Murphy, J W Removal of Foreign Bodies from the Lung New York Med Jour , 
1919, cix, 372 

Pine, AH A Case of Pulmonary Abscess Occurring in a Soldier During Active 
Service Arch Radiol and Electroth , 1918-1919, xxiii, 26 
Ricketts, B M Surgery of the Heart and Lungs New York, Grafton Press, 
1914, 510 pp 

Robinson, S Case No 169,958, Mayo Qinic 

Schuller, M Zur Lehre von den Gleichzeitigen Verletzungen der Liiftrohre und 
Speiserohre Deutsch Ztschr f klin Chir, 1877, vii, 295-357 
Shurly, B R Three Bronchoscopic Cases of Dentist’s Origin Virginia Med Semi- 
month , 1917, xii, 452-455 

Smith, H Discussion following Shurly’s article 

Stokes, W Diseases of the Chest Tr New Suydenham Soc, London, 1882, 238-242 
Strange, quoted by Schulz, J Ueber den Lungenabssess und Seine Chirurgische 
Behandlung Centralbl f d Grenzgeb d Med u Chir , 1901, iv, 145-158 
Tewksbury, W D Treatment of Non-tuberculous Lung Abscess with Pneumothorax 
Report of Ten Cases Jour Am Med Assn , 1918, Ixx, 293-295 
Thomson, St C Tooth Impacted in a Secondary Bronchus of the Left Lung , Removal 
by Lower Bronchoscopy, After Two Unsuccessful Attempts by Upper Broncho- 
scopy Practitioner, 1918, ci, 61-72 

Verco, J C Foreign Bodies in the Air-passages Australian Med Gaz, 1898, 
xvii, 209-211 

Warrack, J S A Case of a Tooth Impacted in the Left Bronchus Gangrene of the 
Left Lung Death Bnt Med Jour, 1899, 1, 401 
Weist, J R, Foreign Bodies in the Air Passages A Study of 1000 Cases to Deter- 
mine the Propriety of Bronchotomy in Such Accidents Tr Am Surg Assn , 1881- 
1883, 1, 117-135 

Wigg, A E Two Cases of Foreign Bodies in the Air-passages Australian Med 
Gaz , 1898, xvii, 171 


580 



MULTIPLE HEMORRHAGIC FOCI IN BONE 

CHRONIC HEMORRHAGIC OSTEOMYELITIS 

By George Barrie, M D 
OF Nem York, N Y 

Through the courtesy of Dr Virgil P Gibney, Surgeon-in-Chief to 
the New York Hospital for Ruptured and Crippled, the writer is able to 
report a rare and interesting type of multiple hemorrhagic granulation 
tissue lesions m bone 

The exploratory opeiation performed upon the lesions our patient 
presented, disclosed a highly vascular structure presenting the gross ap- 
pearance of healthy granulation tissue The mass completely filled the 
destroyed areas of bone This picture is typical of a regenerative effort 
in its reaction to injury 

Because of the gross appearance of the process and the histo- 
pathologic data the microscopic studies revealed, the title given this 
paper of multiple hemorrhagic foci m bone, or chronic hemorrhagic osteo- 
myelitis, seems the most fitting designation for tlie presenting pathologic 
pictures The cause or causes of the initial destructive process or in- 
jurious agent or agents bringing about these reactions or responses to 
injury will be discussed further on What it is wished to particularly 
emphasize here is the well-established view expressed m modern patho- 
logic studies, that inflammation is a reaction to injury, evidenced by 
attempts at repair 

A primary effort at regeneration and reconstruction m all connective 
tissue processes always has for its beginning the formation of granula- 
tion tissue Such a process m bone is very properly termed an osteo- 
myelitis even though there is no evidence presented of pus or pus formation 
The view that the formation of granulations m any lesion or lesions is 
confirmative of an attempted repair seems beyond dispute 

We are able to show definitely m oui case of multiple lesions and m 
numerous instances where complete studies of the solitary inflammatory 
process has been made, that they exactly simulate and cbnform to all the 
criteria presented governing a diagnosis of granulation tissue structure 

All available evidence points to the conclusion that these pathologic 
conditions are the result of and follow bone destruction The known 
etiologic factors bringing about bone destruction and producing the 
various forms of osteomyelitis are the spirochaete, tubercle bacillus, infec- 
tious bacteria and parasites, traumata, malnutrition, and metabolic change, 
apparently due to endocnnal glandular lack of balance The grade or 
degree of such osteomyelitic process cannot always be determined from 
clinical findings 
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The case presented herein makes the fourth published in American 
medical literature, in which multiple hemorrhagic foci (hemorrhagic 
osteomyelitis) have been studied m their gross and microscopic pathology 

Case I — Cnle and Hill were the first to record a case of multiple bone lesions 
presenting similar findings, under the title of “ Multiple Giant-Cell Sarcoma ” The 
patient was a young unmarried woman, aged twenty-two years X-ray pictures 
taken of the skeleton showed numerous bones involved in the pathologic process 
Operation was performed on a lesion in the right tibia, and the contents studied 
from its gross and microscopic pathology The findings presented a picture from 
which a diagnosis of multiple giant-cell sarcoma was made No direct etiologic 
factor or factors were ascertained The history of the case, in part, states that 
the patient’s mother had suffered from syphilis, her father had diabetes She had 
chronic discharge from ear since childhood No evidence of acquired syphilis 
Had been under specific treatment for some time without improvement It is 
interesting, however, to note that the exploratory wound gave no evidence of 
healing until the patient was put upon iodide therapy, prompt healing of the 
wound then resulted 

Ten years after the above findings were reported by Cnle and Hill, the same 
patient was seen in New York by Dr I S Hirsch, who has been kind enough to 
furnish me with the following -data 

"This patient turned up in Bellevue Hospital m 1915 or 1916, with numerous 
masses, apparently attached to all the bones 

“A radiographic examination showed multiple multilocular cystic tumors, 
which had the typical appearance of what we now recognize as giant-cell tumors 
or multiple fractures The patient was in good general condition ” 

The second case appearing m American literature, presenting a simi- 
lar gross and microscopic pathology, was first published by Adolph Har- 
tung in 1914, under the title of “ Some Unusual Bone Lesions,” in 
diagnosis of bone cysts being made from the rontgenologic pictures 
obtained for study 

Case II — The same patient was presented in 1913 by Kanavel at a meeting 
of the Chicago Surgical Society Kanavel had operated upon two of the lesions, 
and reports, in part, as follows 

“In both cysts removed we found a granulomatous type of tissue, it was 
rather tenacious, and around each one of these cysts was a thin lamella of bone 
In both cysts the lamella of bone was broken down and the cyst material scraped 
out One cyst was packed on account of bleeding and the other was closed ’’ 

The study of the microscopic sections, made by Bissell, taken m con- 
nection with Kanavel's description of the gross pathology of the lesions 
m this case, would seem to group it with those of Cnle and Hill, 
Haussling and Martland and the one here reported by the writer 

Hartung and Kanavel’s patient was a male, aged thirty-four years 
The lesions began developing nine years previously The diagnosis of 
multiple bone cysts does not seem justified, in view of Kanavel’s find- 
ings of vascular osteomyelitic foci 

A careful study of many solitary lesions in bone has impressed and 
confirmed the writer in the view that practically all fibrocystic and cystic 
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lesions are secondary processes and further that most of them arise from 
granulation tissue, this latter structure representing a primary effort at 
replacement in destroyed areas 

As pointed out by Fuller, in discussing Kanavel’s case, the term 
“ bone cyst ” is quite misleading and it is usually incorrect One should 
never be content to rest upon a diagnosis of “ bone cyst ” from X-ray 
findings alone The latter frequently exhibits an area or areas of 
osteolysis, in pathologic processes in bone, commonly termed bone cyst, 
or cysts, that covers other definite diseased conditions 

The lontgenologist unfamiliar with the gross and microscopic pathol- 
ogy attending bone lesions is handicapped in reaching confirmatory 
diagnostic conclusions, particularly by dependence upon X-ray studies 
alone It should also be borne in mind that even possessing such special 
knowledge the rontgenogram must frequently fall far short of express- 
ing the true pathology many lesions present The X-ray is of inestimable 
value as a diagnostic aid, but, as a rule (excluding fractures), positive 
conclusions should not be made regarding bone pathologic piocesses 
regardless of other cumulative findings 

In the opinion of the writer, it is more than probable that operative 
investigation of cases termed “ multiple bone cysts ” would develop a 
greater number exhibiting lesions of the type here reported The writer 
IS also of the opinion that a progressive effort at repair in these hemor- 
rhagic osteomyelitic processes is evidenced by the formation of fibrous 
tissue with cystic areas Such so-called cysts usually result from contraction, 
due to granulation tissue metaplasia, rather than from tissue degeneration 
It may readily be assumed that where multiple lesions of this char- 
acter piesent themselves, different phases of the affection showing efforts 
at repair are to be observed, not only in the different lesions but in 
structures in a solitary process 

The findings of highly vascular granulation tissue and microscopic 
giant-cell content in one area in Crile and Hill’s case, which they termed 
“ multiple giant-cell sarcoma,” should not lead to the assumption that 
each of the other lesions necessarily presented an exact gross or micro- 
scopic similar pathologic picture 

The cases reported by Percy, Willard and Andrus, Da Costa, Funk, 
Bergeim and Hawk, and numerous other observers, while apparently 
closely allied in relation to the etiologic factors bringing about these 
multiple destructive processes in bone, cannot be included m this group be- 
cause no evidence is presented exhibiting attempts at repair by the for- 
mation of vascular granulation replacement tissue 

It IS m connection with the appearance of this reparative hemorrhagic 
structure filling destroyed areas in bone that much confusion has arisen 
and in which seemingly errors of diagnosis have frequently been made 
The belief that such masses are in themselves sarcomata, is based gen- 
erally upon the fact that numerous giant cells are frequently present 
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Recent studies and research apparently show rather definitely that the 
type of giant cells contained within such masses have no tumor forming 
power Their function seems to be altogether scavenger They also 
appear to occur in the greatest profusion in areas of ancient hemorrhage, 
acting as phagocytes To a much less degree they are found in areas of 
cellular necrosis and fibrosis 

The third case belonging to th^s group is the one of Hausshng and 
Martland They describe the clinical picture in their study as resem- 
bling a multiple myeloma Bence-Jones protein bodies were never found 
m the many urinary examinations made nor were any abnormal blood 
conditions present, spinal fluid tests were also negative The microscopic 
and gross pathologic studies of the removed tissue finally proved the 
lesions to conform to the pictures presented m the so-called medullary or 
myelogenous giant-cell sarcomata, or multiple chronic hemorrhagic osteo- 
myelitis of Barrie 

Case III — The patient was a female, aged twenty-five years, married, four 
normal births, one miscarriage (last normal delivery of a full-term healthy child 
one month before admission) Nine months before admission suffered from frac- 
ture of lower end of right femur, normal recovery Examination of the patient 
elicited palpable masses in the right orbital cavity and superior maxilla (observed 
many months), right and left clavicles, left tibia and seventh rib on right side 
Rontgenograms taken of the skeleton showed, in addition to the above, areas of 
osteolysis in right femur, right and left fibula, right humerus and pelvis 

All lesions were operated upon curetted thoroughly and closed They healed 
by first intention and gave no later evidence of infiltration With the exception 
of the humerus, all the processes presented a gross picture of firm, red, granula- 
tion tissue The lesion in the humerus was fibrocystic in character 

This interesting case is again under observation by Hausshng and Martland, 
four years after operative interference They state the patient is in good condi- 
tion and are about to publish a supplementary report on the case 

Case IV — This patient, while on his way to the hospital for ob- 
servation and treatment, was run into by an automobile truck and 
had two ribs fractured 

History — November 21, 1919 George M, male, white, Russian 
Hebrew, aged fifty years, married, youngest child eighteen years 
old, wife has not had any miscarriages, denies venereal infections 

Fifteen years ago had an attack of “ sciatic rheumatism ” last- 
ing one year Eight years ago first felt weakness and pain in both 
legs with sticking pains in soles of feet, trouble lasting two months 
The following winter suffered from a repetition of same symptoms 
more severe in character, lasting for same period of time During 
both attacks had difficulty in going up and down stairs and con- 
tinuously had feeling of exhaustion No urinary symptoms nor 
gastric crises Six years ago all teeth were extracted m hope that 
pain in feet and legs might be relieved For past six years has 
been laid up every winter because of disability of lower extremities 
During summer months has always been free from pain but suffers - 
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from same feeling of exhaustion Has never suffered from head- 
aches In 1915 a neurologic diagnosis of amyotrophic lateral sclerosis 
was made, at that time patient exhibited weakness m left arm and 
leg, with marked muscle atrophy of left hand and both legs 

Patient is certain that nodules in legs have been present less 
than a year Has had great difficulty about eating since using 
false teeth 

Exaimnatwn — Patient’s apparent general condition not espe- 
cially good Neurologic examination negative Head not enlarged, 
upper extremities negative Pressure over eighth, ninth, and tenth 
ribs beyond axillary line causes excruciating pain , abdomen nega- 
tive, urologic examination shows chronic vesiculitis Tenderness 
upon pressure over right femur, pressure over left causes severe 
pain Enlargement size of a hazel-nut m upper fourth anterior sur- 
face right tibia, also localized area of tenderness lower fourth same 
bone Left tibia exhibits enlargement size of a hen’s egg mid third 
anterior surface 

X-Ray — Exhibits areas of osteolysis in long bones of lower ex- 
tremities, ribs on right side and small area m the thickened skull 
Ribs fractured through pathologic areas 

Blood and spinal fluid Wassermann negative Differential blood- 
cell counts negative Numerous urinary examinations for Bence- 
Jones protein bodies were negative 

In spite of the negative Wassermann findings, the writer 
made a diagnosis of multiple gummata, and had patient put upon 
specific treatment which was pursued for several weeks without 
apparent improvement and was dropped because of a developing 
nephritis which cleared up on disuse of the specific treatment 
Several members of the hospital staff regarded the process as one of 
multiple myelomata 

The patient consented to an exploratory operation, which clari- 
fied the diagnosis The gross appearance of the pathologic tissue 
exhibited the typical picture of a hemorrhagic osteomyelitis, which 
was later confirmed by microscopic study 

Operation — vertical linear incision 3 inches in length was 
carried through skin to bone over the site of lesion m the left tibia 
A wedge of bone by i inches was then removed, exposing the 
highly vascular soft tissue contents There was no lining mem- 
brane, the stiucture being firmly adheient to the bony mural sur- 
faces Thorough curetting caused such profuse hemorrhage that it 
was found necessary to firmly pack the cavity for forty-eight hours, 
after which closure was made under novoCaine anaesthesia Heal- 
ing was primary 

Histopathologic reports by Professor Ewing, Doctor Martland, 
Doctor Jeffries, and others are uniform in their findings regarding 
the cellular picture of this lesion Doctor Ewing states 

“ The section of bone tumor which you sent me shows the struc- 
ture of what IS commonly called benign giant-cell sarcoma of epulis 
type It is composed almost entirely of the characteristic giant cells, 
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many of which surround empty spaces which are often apparently blood 
channels With the giant cells are an unusual number of large clear 
cells resembling endothelial cells from which apparently the giant 
cells are forming Here and there are small fragments of bone 
undergoing simple absorption, in which process the giant cells do 
not seem to be participating There is very little stroma and there 
are very few of the small spindle cells which make up a good portion 
of many such lesions 

“ I have no objection to interpreting such a lesion as inflamma- 
tory, yet many of these processes have more definite features of 
a neoplasm ” 

It IS, of course, altogether too speculative to venture an opinion regard- 
ing the causative factors that have brought about this patient’s systemic 
bone disease Some points noted in the history are, however, suggestive 
First, the condition of the patient’s teeth was so bad several years 
ago that all were removed One may quite readily conceive of the pos- 
sibility of a general hemal infection arising from this cause One may 
also understand that certain strains of vegetative bacterial growth 
possessing exceedingly low-grade virulency may perhaps have a selec- 
tive predilection for tissues rich in mineral salts The drawback to this 
hypothesis is that bacteria have not been observed in lesions of this type 
The second suggestive causative factor in our case is the fact that 
following removal of the patient’s teeth he has had difficulty m masti- 
cating with an artificial set, has suffered great discomfort, and states that 
he has been unable to partake of the various foods necessary for health 
In other words, since the removal of his teeth he has been in a state of 
under-nutrition and has slowly and steadily lost weight Numerous ex- 
periments have definitely shown that food intake deficient in lime salt 
content is always reflected in the production of bone changes similar to 
some of the “ malacias of von Recklinghausen ” It seems probable that this 
case belongs in the same group Since our patient has been put upon a 
generous diet, rich in lime salt content, and daily intake of 15 grains lac- 
tate of calcium, his general physical appearance has much improved 

The pathologic pictures the vascular granulation tissue masses ex- 
hibit, while recognized as being secondary processes, should be regarded 
as separate definite distinct entities, they are new regenerative efforts 
that have for their object restoration of destroyed areas 

In order to exactly cover the pathology that these products of reac- 
tion to injury present, both in their gross and microscopic studies, the 
term “ multiple hemorrhagic osteomyelitis,” while perhaps not altogether 
euphonious, seems the most fitting and scientifically correct term to use 
The multiple lesions of this character do not lend themselves to the view 
that the condition is malignant nor do they conform to the latest defini- 
tion of a tumor as propounded by Ewing, broad as his definition is, 
namely, “ a tumor is an autonomous new growth of tissue ” 
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Foreign literature contains many detailed reports of cases and studies 
of the pathology of these multiple lesions, the Germans and Austrians 
record the greatest number of observations This is probably largely due 
to the pioneer work of von Recklinghausen and the stimulus his studies 
gave those interested in bone pathologic conditions One still finds 
voluminous quotations legarding ostitis fibrosa, as described by him in 
1891, but very few regarding his revised views given in gieat detail 
in his unfinished work published in 1910 Aiany observeis have reported 
the multiple lesions containing vascular granulations as bone cysts, but 
always have associated such so-called cj’^sts with osteomalacia, ostitis 
fibrosa, ostitis deformans and cysts in so-called giant-cell sarcoma 

Rehn, in 1904, was among the first to observe and describe a case 
belonging to the group under discussion The gross and microscopic 
pathologic findings in his case coincide with the pictuies of so-called 
myeloid sarcoma, giant-cell sarcoma, myeloma, giant-cell tumor and 
hemorrhagic osteomyelitis His paper Avas published under the title of 
“ Multiple Knochen Sarkome mit Osteitis Deformans ” Bloodgood re- 
gards this contribution Avith its studies of microscopic findings as one of 
the best in foreign literature Bloodgood also gives a resume of the 
foreign literature covering these multiple lesions up to 1910 He has 
grouped them under the general headings Multiple Cysts, Ostitis Fi- 
brosa, Giant-cell Sarcoma He found 23 cases reported, as folloAvs 

Multiple cysts in ostitis fibrosa 12 cases 

Multiple cysts in ostitis deformans 5 cases 

Multiple cysts in osteomalacia 6 cases 

He states that m 7 out of the 12 cases in the first group, giant-cell 
tumors were noted, a further observation states that in the disease 
affecting the general skeleton, the cyst formations aie apt to be smaller 
and the giant-cell areas moie numerous and larger So-called giant-cell 
tumois were also repoited in the anatomic studies of cases diagnosed 
as osteomalacia 

Bloodgood expresses the vieAv in his paper 

“ There is no doubt that the bone cyst, ostitis fibrosa, and the giant- 
cell sarcoma may be a disease localized to one bone ” 

The writer regards the above changes, observed in bone lesions of 
this character, as different phases only, of the process of attempted repair 
following bone destruction The initial cause of such destruction in the 
multiple groups is still a subject for further investigation and study 
The lesions described as giant-cell sarcoma and ostitis fibrosa in bone 
present a picture it seems impossible to disassociate from a regeneratiA'^e 
process in connective tissue The gross and histopathologic studies of 
the areas described as sarcomatous give all the criteria of structure Ave 
knoAV to be granulation tissue (a primary effort in the process of repair 
and restoi ation) So-called ostitis fibrosa also gives the evidence proA'-en 
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m other lesions, of a secondary reparative progressive stage, in -which 
the granulations have become fibroblastic and a metaplasia from granu- 
lation into fibrous structure has taken place It may be definitely stated 
that the masses of hemorrhagic structure with their giant-cell content, 
termed myeloid and giant-cell sarcoma, myeloma and hemorrhagic osteo- 
myelitis, give all the known evidence that we possess of an effort at 
bone restoration 

Exactly the same sort of picture in both gross and microscopic studies 
may be observed in the reaction following fracture of a bone 
'Bland Sutton made the statement several years ago 
“ All who have studied histologically the exuberant material of repair 
around the seat of a fractuie in a long bone, know the difficulty in decid- 
ing whether the new tissue is innocent or malignant ” 

He also expressed the opinion 

“ I have come to the conclusion that some bone cysts in the long 
bones of children represent myelomas (so-called giant-cell sarcomas and 
giant-cell tumors) that have undergone spontaneous cure ” 

The writer advanced the same belief in a paper published in 1912 
The view frequently expressed, that the so-called giant-cell sarcoma 
(hemorrhagic osteomyelitis) has its origin in the multiple lesions, in 
areas of fibrous ostitis, does not seem to be well founded It appears 
more reasonable to regard the vascular masses, encountered in these 
affections, as areas of ordinary granulation tissue, a primary structure, 
which has not progressed to fibrosis The contrary view seems rather 
like “ placing the cart before the horse ” Nor is there any foundation for 
regarding such hemorrhagic structure as neoplastic The presence of 
giant cells of the type observed in these tissues are certainly no criteria 
either of neoplasia or malignancy As it is impossible to demonstrate 
either malignancy or neoplastic power in the type of giant cell found in 
the tissues of these so-called giant-cell sarcomata, there seems no reason 
to doubt that the hemorrhagic structure is just what its histology indi- 
cates — ordinary granulation tissue 

The presence of numerous giant cells in pathologic procession in bone, 
and especially in affections non-suppurative in character, has in the past 
been the real factor in ascribing malignant autonomous growth to such 
inflammatory lesions In the light of present-day study and research, 
this view seems to have very largely lost ground, giant cells of the type 
prevalent m processes giving the picture of a vascular benign lesion 
being now generally regarded as having only scavenger or foreign body 
function Mallory is very definite in his belief both as to their origin 
and function 

Elmshe reports in detail some of the cases from foreign literature 
recorded by Bloodgood and presents additional patients coming under 
his own observation He also gives a list of references covering both the 
solitary and multiple lesions collected from American and foreign litera- 
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ture Elmslie’s view that von Recklinghausen’s grouping of all these 
lesions, under the term “ malacias,” is too broad, seems to be well taken 
One cannot, however, accept his (Elmslie’s) conclusions that diagnoses of 
the different type lesions may be made from the site in bone such 
lesions occupy 

Martelli reported a case in 1912 that evidently comes under the affec- 
tions cited in this paper The writer has been unable to obtain the article 
for study and comment 

Molineus published a critical study of three cases he had observed 
They were all females, aged respectively seventy-four years, fifty-eight 
years, and forty-five years The two older patients were married, the 
youngest was single He regarded them as belonging to the group of 
malacias of von Recklinghausen He noted a definite hyperplasia of the 
parathyroids in each of the cases The multiple brown epulis sarcoma- 
like tumors occupying different aieas m the bones, he did not regard as 
definite new growths, but considered them as masses of hyperplastic 
tissue brought about and being incident to the irritative and destructive 
processes present and occurring in the bones 

In analyzing the studies presented in foreign literature concerning 
these multiple pathologic processes in bone, one notes that many of the 
lesions contained within their lumen large areas conforming to what has 
been in the past regarded as sarcomatous neoplasia The diagnoses in 
numerous instances, however, are grouped and rest upon such terms as 
multiple bone cysts, cysts in ostitis fibrosa, cysts in ostitis deformans, and 
cysts in osteomalacia The so-called giant-cell sarcoma content has ap- 
parently not been regarded of sufficient consequence, importance, or 
value to place such lesions definitely among the neoplasms of bone 
While It must be recognized that the solitary local process and the 
multiple systemic lesions give exactly similar gross and microscopic 
pathologic findings, it also seems quite clear that the etiologic factors 
bringing about these identical appearing conditions are varied In a great 
majority of the solitary lesions the etiologic factor in their production 
seems to have been bone trauma This factor obviously cannot account 
for the multiple processes von Recklinghausen regarded the systemic 
multiple lesions as being due to and an exhibition of different forms 
of “ malacia ” 

In recent times obseivers and investigators incline to the view that 
the multiple processes have their origin in endocrmal glandular disturb- 
ance and faulty nutrition, such conditions causing lack or loss of equi- 
librium in the chemistry of bone balance, others suggest they are the 
result of systemic bacterial infections The role the spirochjete or tuber- 
culous bacillus may pla)"^ has not been demonstrated Where Wasser- 
manns have been taken, negative results have always been reported 

Of paramount importance are the pictures these lesions present at 
operative intervention , equally so are the gross and microscopic patho- 
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logic studies Particularly important is the phase of the process that 
exhibits the highly vascular tissue masses, generally mistakenly regarded 
as myeloid or giant-cell sarcoma 

Ziegler’s description of granulation tissue conforms in every respect 
to the structure under consideration 
He states 

“ The inflammatory proliferation of tissue is essentially a regenera- 
tive process which has for its aim the compensation of the tissue lesions 
produced by the causes of inflammation Under especial conditions, it 
leads not infrequently to a hyperplastic proliferation of connective tissue, 
frustrates its own aim and causes new damage This is particularly the 
case when, as the result of the persistence of the cause of the inflamma- 
tion m the organism, there is kept up a permanent condition of inflammation ” 
He further states 

“ The granulation tissue which forms in the course of an inflammation 
IS nothing more than an embryonal tissue arising through cell prolifera- 
tion and mfiltiated leucocytes Primarily it consists of cells and newly 
formed vessels The young embryonal tissue is richly supplied with 
blood-vessels which give to it its red appearance ” 

He also notes the presence of giant cells with the other cells compos- 
ing these granulation tissue masses 

The many studies and descriptions of regenerative inflammatory 
processes recorded by early and modern investigators, from the time of 
Cohnheim, Burdon Sanderson, Green, and Ziegler to present-day stu- 
dents of the subject, including Francis Carter Wood, Adami, Mallory, 
Ewing, and others, are all in accord m their views and presentations of 
pictures describing inflammation and regenerative granulation tissue 
proliferation The descriptions thus presented correspond m all par- 
ticulars to the pathology of the so-called medullary giant-cell sarcoma 
Experimental studies give evidence that one may without difficulty 
produce these mistakenly termed neoplastic processes at will, by follow- 
ing the technic suggested by Barrie 

Ribbert’s latest conclusions state “ A tumor cannot be produced ex- 
perimentally without existing predisposition thereto ” 

Under the title “ Benign Giant-cell Sarcoma, Epulis Type,” Ewing 
states as follows 

“ As the spindle cells of the stroma become more active and abundant, 
the giant cells dimmish, the tumor shows less resemblance to granulation 
tissue, but becomes firmer and like spmdle-cell sarcoma ” 

This statement is illuminating in that Ewing describes changes taking 
place in the granulation tissue mass, that later gives the appearance of 
spindle-cell sarcoma A change from inflammatory into neoplastic tissue 
One must, of course, recognize the potentialities for neoplastic growth 
m any chronic process, particularly in primitive tissue It, therefore, 
should not be unexpected if in these conditions there is occasionally en- 
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countered a lesion undergoing degenerative malignant proliferative 
change, such malignant transformation, however, must be infrequent in 
the processes under consideration 

The wnter has personally observed 35 cases of the solitary affection, 
only one of which has given any evidence of neoplastic change 

A colleague made a diagnosis of hemorrhagic osteomyelitis at operation from 
the appearance of a focus in the lower end of the radius in a patient aged thirty- 
one years The tissue removed was a reddish-brown colored liver-like substance 
The opportunity was given the writer of seeing the X-ray in this case, taken 
before operation, who had no hesitancy in regarding the process revealed as a true 
medullary sarcoma This diagnosis was confirmed on later examination of the 
microscopic section, the latter exhibiting the typical appearance of a fibrosarcoma 
within which neoplastic structure, very numerous giant cells of the scavenger type 
were observed The gross pathology in this case would lead one to regard the 
sarcoma as probably having arisen in granulation tissue In sarcomatous proc- 
esses, so well pointed out by Mallory, it is the stroma that presents malignant 
degenerative proliferation, not the osteoclasts or scavenger giant cells 

From our studies and reading of the literature covering the subject, 
we have reason to believe that occasionally, though rarely, processes 
exhibiting vascular granulation tissue masses in bone, particularly where 
the areas are of large size, may take on degenerative proliferative malig- 
nant change, by transformation of primitive granulation into neoplastic 
structure (usually fibrous m character) Such change always shows an 
increase of tissue beyond normal efforts, bounds, or control, with absolute 
evasion of regular structural architectural cellular arrangement It is 
our contention, however, that one is not justified m regarding these 
hemorrhagic granulation tissue processes as neoplastic until neoplasia 
IS proved , it is our further belief that malignant degenerative change m 
such cases is exceedingly rare 

Butlin’s studies published forty years ago are still quoted frequently 
regarding the diagnosis of these lesions He apparently based a diag- 
nosis of sarcoma in these vascular processes on their giant-cell content 
alone He believed that as much as four-fifths of the bulk of a mass 
might be composed of giant cells and also ascribed the maroon red color 
of the lesions as being due to the presence of such cells In our experi- 
ence both contentions seem incorrect 

A definite diagnosis of multiple hemorrhagic foci m bone (hemorrhagic 
osteomyelitis) m the present state of our knowledge is only possible 
through operative intervention As a diagnostic aid the use of the X-ray 
is essential in exposing areas of osteolysis caused by injurious agents 
One IS frequently unable, however, to differentiate from the radiograms 
alone, between multiple myelomata, multiple gummata, multiple hemor- 
rhagic osteomyelitis and perhaps metastatic carcinomata of bone 

The clinical data obtained from tests made of blood, serum and urine, 
together with the gross physical appearance of lesions observed upon 
clinical examination, are m some instances sufficient to reach diagnostic 
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conclusions, but final diagnosis rests upon gross and microscopic patho- 
logic findings Neither multiple myelomata nor the metastatic carcino- 
mata give the picture of granulation tissue and giant scavenger cell 
content obtained m multiple hemorrhagic osteomyelitis 

Treatment of the multiple lesions, until recent years, does not appear 
to have received much attention Curetting, as practiced by Kanavel 
and Haussling and Martland, appears to have been beneficial and should 
be recommended where lesions are localized and readily reached The 
writer would urge further efforts in attempts at the discovery and re- 
moval of the constitutional cause or causes, whatever they may be 
McCrudden’s chemico-pathologic studies regarding the etiology of osteo- 
malacia open up a field in this direction, as do also the work and studies 
of those interested in endocnnal glandular phenomena 

Ewing IS very enthusiastic as to the value of radium as a therapeutic 
agent m all lesions of this character 

In our case, Coley’s toxin was given under the latter’s direction for 
several weeks 

The feeling of the writer at the present time regarding therapeutic 
measures in cases exhibiting the multiple processes is that where lesions 
are accessible for curetting, such should be performed , where inaccessible 
for surgical procedure, radium may be tried, or Coley’s toxins used 
Perhaps more important than anything else in the treatment of cases of 
bone disturbance of this character will be methods having for their ob- 
ject the restoration of nutritional lime-salt equilibrium These bone con- 
ditions are exceedingly chronic and insidious in their onset , that they, in 
fact, shorten life, does not seem to have been demonstrated 

CONCLUSIONS 

1 Hemorrhagic foci m bone (hemorrhagic osteomyelitis) should not 
be considered as neoplasia, producing bone destruction, but rather as re- 
generative granulation tissue masses whose end effort is restoration of 
areas already destroyed by some injurious agent 

2 The etiologic or exciting factors in destruction observed in the 
multiple processes are not yet fully determined Endocnnal glandular 
disturbance, poor hme-salt nutrition, the spirochaete, and other bacterial in- 
fections seem to partake in the etiology of such lesions 

3 The solitary lesions presenting a similar gross and microscopic 
pathologic picture, in a great majority of instances, give a history of 
bone trauma 

4 The affections responsible for the production of processes of the 
multiple type are low-grade chronic systemic diseases that apparently do 
not definitely shorten the life of the individual to any demonstrable 
degree The cases noted in literature have all given histones of many 
years’ duration 
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5 The arrest of repair m which the granulation tissue remains as such 
without progressive metaplastic change into fibrosis, or the end product 
bone, IS apparently partly due to insufficient formation of fibrogen, thus 
preventing chemotactic balance 

6 These lesions, because of their primitive structure, may be regarded 
as possessing potentialities for neoplastic change, but malignant trans- 
formation must be very rare , when such does occur, the scavenger giant 
cells apparently take no part and are frequently greatly lessened m number 

7 That lesions of this character should be regarded as low-grade in- 
flammatory reparative processes and classified accordingly among the 
regenerative inflammations in bone 

8 Delay or arrest of repair in these processes, as evidenced by the 
continuous presence of highly vascular structure, seems to be due to a 
lack of chemotactic balance, local or general 
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COMPRESSION FRACTURES OF THE LOWER END OF THE RADIUS 

By James II Stevens, M D 
OP Boston, Mass 

The laws applying to the mechanics of materials apply to fractures 
in bone as regards stresses or strains just as they do to other substances 
which have been tested expeiimentally to determine the breaking strain 
They conform closely in their type to fractures m wooden beams which 
are possessed of fibre structure, because bone is made up of fibre material 
with various salts of calcium, potassium, magnesium, and iron It is not 
entirely granular like iron or steel 

A study of elementary applied mechanics would be of advantage to 
most surgeons 

1 Compression stress is the driving together under compression of 
the molecular structure up to the breaking moment, and then the sudden 
collapse of the entire fibre structure of the substance There is little 
slivering, the fibres simply go to pieces in fibre structures, and in steel or 
iron or granular substances it may break into wedges or fly into small 
pieces like an explosion, as it does in granite The structure itself 
has disintegrated 

2 Tension stress The molecular structure or fibre is pulled apart, 
there is no collapse of the structure, or if granular like steel, there is no 
tendency to fly mto pieces There are many lines and fissures usually, 
and one deeper crack which widens more or less transversal, but there is 
usually slivering m fibre structures and the fibre structure is not disinte- 
grated , it IS simply pulled apart on the tension side of a transverse break 

3 Torsion stress is twisting stress and follows pretty definite rules 
applying to stresses and strains There is also the slip in fibre structure, 
a compression on one side, and a tension on the other, and the tendency 
to split longitudinally the whole length of the structure, a separation 
through the neutral axis This does not usually apply to bone There 
are, however, to be taken mto consideration the sheering stresses where 
one material is sheered off by the more or less sharp edge of a sub- 
stance, one or both substances being under compression These are 
about all the forms of stresses and strains with which we have to deal 
as surgeons 

Since writing this article I have read a paper by Speed who has 
dealt with this subject in a very able manner, although I think he has 
fallen into the error of most of us of attributing too much importance to 
the tensile character of fracture in bone 

If you break a dried stick by bending, you impose two strains, a 
compression on the side of concavity and tension on the side of con- 
vexity The stick begins to part always on the side of convexity, a 
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tension fracture, the molecular arrangement of the substance is pulled 
apart It seldom or never breaks on the side of compression at the break- 
ing moment Compression and tension are equal as they are ahva} s 
equal m these transverse breaks These fractures are not ah\ a} s, how - 
ever, analogous to fracture in bone, and that is the point w here many of 
us myself included, have been making mistakes, because as medical men 
w e seldom have time or inclination to dig deeply into other branches 
If 3'ou w’lll examine closely Fig i you will get a pretty definite idea 
of a tension fracture in fibre structure But it has been found experi- 
mentally that when we use comparatn ely short lengths of green fibre 



Fig I — Tension break m fibre material Xote splintering on tensile side Xo destruction 

of fibre 


material and apply axial compression m the testing machine we get 
no such break Instead of a tension fracture, w'e get in nearly every 
instance at the breaking moment an entirel} different complex, a com- 
pression fracture, the whole fibre structure on the concave side, the 
compression side, simply lets go and goes absolutely to pieces There is 
no splintering, there is no driving together of w edges and splinters of 
material, telescoping, impaction, the structure simpl}- disintegrates and 
loses all cohesion This is a compression fracture 

For the purposes of this article, a discussion of the mechanics and 
treatment of those fractures of the lower end of the radius which have 
been called Colles for so mam years and which we contend should be 
called compression fractures of the low er end of the radius, because that 
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terminology Avould instantly Aosualize the mechanics of the injury, and 
to refute, as we believe we can, the idea Avhich is universal, that there is i 
great amount of impaction m these fractures, it is necessary that Ave haAm 
this clear idea of the difference betAveen tension and compression breaks, 
and if Ave have this, Ave shall be able to see and appreciate as Ave look at 
Fig 2 exactly Avhat has happened to this great beam tested m the machine 
at the Massachusetts Institute of Technology, shoAvmg a typical com- 
pression break Avith actual disintegration of the entire fibre structure on 
the side of compression, and shall thus be able to apply it to oui problem 
Glance at Figs 3-9 and 10, X-ray plates of Colles’ fractures Avith Aidiat Ave 



Fig 2 — Compression fracture in fibre material Note collapse of structure on compression 
side Is this not a typical Colles fracture mth so called impaction? 


have been pleased to call impaction, and )ou aauU obserA^e the great simi- 
larity Avhich they shoAv to this beam broken under compression They 
shoAV typical impaction in this type of fracture, yet there is no impaction, 
as proved by the reduction and the mobility under local pressure 
Neither is there any impaction m any Colles’ fracture, since by impaction 
Ave mean telescoping, and that Avould mean rigidity m all cases shoAving 
this type of deformity Instead there is actual disintegration and loss of 
substance just as there is here The fibre structure has been crushed, 
disintegrated more or less, and there is nothing to impact 

Call it crush, if you Avish, and you Avill be correct, but do not call it 
impaction This is proA'^en because after reduction these cases aviU still 
shoAV the same change If impaction occurs it is obvious that the frag- 
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meiit cannot be dislocated backwaid or in any other direction There 
may be a diflfeieiit set to the planes of the aiticulation, but there can be 
no greatly dislocated fragment There might also be impaction after 
dislocation, but it would be moie impingement than impaction In ordei 
to reduce these it would have to be broken up, but it would not show to 
any great extent after reduction, since it would not then be impacted 
Take } oui X-iays of bad cases aftei i eduction and you will see that what 
the X-iay men and the surgeons call impaction still lemains, but you will 
know that, since the fiagments move easily, there can certainly be no im- 
paction Theie still remains the antero-posteiioi change of plane in the 
aiticulation, due to the compression with its loss of fibre structure and a 
certain amount of this loss is always peimanent The mechanics of these 
fractures has been foi years a debatable subject, aiiachement, sheer, 



Fig 3 — Showing reversal of angle Iso-called impaction) Some of this may be corrected 
but ne% er all of it e\cept at risk of a stiver joint than if it had not been touched There 
will be anterior prominence of the wrist in this case unless corrected 

flexion, have all been discussed, and at present it seems to be pietty 
generally agreed to attribute them to the weaker structure of the flare of 
the radius at the lower end and let it go at that 

Is Colles’ fracture a compression fracture^ If it is, then there is no 
impaction The geneial conception is that it is a tension fracture, the 
break beginning on the anterior surface of the wrist, radius, extending 
to the back exactl}^ as a dry stick breaks The man who suffei s a Colles’ 
receives it m one way, and one wa}'^ onlj'- 

One writer has said that he has seen a typical Colles’ fiactuie caused 
by falling on the back of his hand This is an impossibility and no one 
ever sav such an injury The patient slips, thiows out his hand to save 
himself, his hand m pronation, and comes down upon his palm, the hand 
IS forced backvaid, and the point of lesistance falls upon his thenar and 
hypothenar eminence, the first line of carpal bones, and is transmitted 
to the radius If you look at these bones and place them m this position, 
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yofl will find that they conform to the arch of a bridge with the semi- 
lunar as the kej stone of the arch, the semilunar being wedged into the 
articular surface of the radius, and in this position of pronation the line 
of resistance will fall nearer the posterior surface of the radius than the 
anterior These bones are locked m this position, the elbow is locked 
also by muscular and ligamentous action, and we have converted the arm 
and hand into a strut, which at the moment of striking becomes for all 
practical purposes a column, with a small inclination to be sure, but 



Pig 4 — Show s change in the lateral plane Fig S — Case IV Lateral i len — ^little disturbance 

of angle C B D Antero posterior view showed how 
ever, reversal of the angle 


pretty nearly prependicular, weight above and the resistance below, and 
the laws applying to stiess in shuts and columns apply here 

There are many ways of applying power By means of the three 
types of levers and by means of a movable strut, one end of which is 
fixed firmly and the other moves This is a powerful way of applying 
force and is really a lever with one arm gone It is the principle used 
in all stone-crushing machines 

The position of the arm in this injury is much the same as the position 
m injuries to the upper end of the humerus (See “ Fractures of the 
Upper End of the Humerus,” Annals or Surgery, 1918 ) Both fall with 
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hand in pronation, but the sunilauty ends there If the hand and aim aie 
widely extended fiom the body plane, the moment the hand touches the 
ground, we get a tremendous levei action, and latei on, as the body falls, 
we get a fulcium on the aciomian piocess, and a fiacture of the uppei 
end of the humeius results 

The diffeience in Colles is simply one of position The arm is not 
\Mdely extended fiom the body It is comparatively near the body, and 
when the hand stiikes the ground we have no great amount of level age 
We have a stiut action, both ends of the strut inoie or less rigidly held. 



Pig 6 — Case IV Motion on tenth day of a Colles 


in reality a column, the weight of the body falling more nearly peipen- 
dicular upon the end of the strut or column It is either straight or bent 
at the elbow moie or less, but held rigidly by muscle action 

In othei words, we have really a pile-driver action, the static load 
of the weight of the man (and pietty nearly his entire weight) coming 
down upon one end of a column We have the tremendous increase in 
stiess ovei the static load due to impact, the weight of the man falling 
through seveial feet and landing upon a rigid or comparatively rigid 
column It IS obviously impossible to estimate this stress m pounds per 
square inch, because there are so many factors to take into consideration 
Some of the force is taken up by the give at the elbow Some of it is 
dissipated by the elasticity of the strut or column Some of it is lost b} 
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the character of the substance upon which he falls, but foi purposes of 
illustiation it is a comparatively simple matter to show how tiemendously 
in excess of the strength of the radius such a force would be, and also to 
determine the comparative ratio of compression to tensile stress The 
amount of pounds per square inch are of no importance, since they are 
enough to smash the bone, but it is of importance to know the compara- 
tive stress in compression and tension 



Fig 7 — Normal lateral plane Angle C B D usuallj between 
14° and 20° 

kB Fig 17 represents the line of gravity of the load or the neutral centre 
of the strut, the load in this case being the weight of the man falling through the line 
of this movable strut AB and striking at B upon the ground At the instant of strik- 
ing there is the force of resistance acting along the line CD, m the direction of the 
arrow, to force the point B upward in the direction of CD, and this we call the 
bending force This is what the mechanical engineer terms the line of resist- 
ance, and there would be a transverse breaking strain added to the compression 
force upon the axis of the strut due to the weight of the man falling, and where 
the lines of these two forces, the resultant acts greatest upon the surface of 
cortical bone would be the breaking point There are se\eral reasons, which we 
shall consider later, why this would probably be the lower end of the radius, 
but for the present let us consider the compression force alone, along the axis 
of the strut due to the weight of the man 
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If the movable strut AB, the arm, were rigid and exactly perpendicular, the 
line of resistance would coincide with the line of gravity, AB, which is also the 
neutral axis as regards a bending force, and we should not be able to say where 
the bone would break, after the crushing force, the load, became too great for 
the strut to bear But m this case the line of resistance is not the same as the 
line of gravity, it is the line CD, and somewhere along this line where these tn o 
forces act as bending strain, with greatest intensit>, will be the point of great com- 



Fig 8 — Shoving normal angle, antero-postenor plane Line D E is alwaj s in front of line D C 
Angle C D E seldom less than lo" or more than 20'^ Angle is often reversed in serious cases 


I 



Pig 9 — Antero posterior rev^ersal of the angle C D E 

pression, and this is where the radius would break So exactl}" opposite will 
be the point of greatest tension and the radius breaks across EF The bone 
maj’^ be weaker here as some claim, but weaker or stronger, this is the point of 
stress, and this is wdiere every radius subjected to this strain will break 

A factor which the mechanical engineer alwaj^s takes into consideration in 
computing stresses or strains, is what he calls eccentricity of load that is w’here 
the line of resistance does not correspond to the centre of gravitj of his strut, 
and if you will glance at Fig 17, you will find that the line DC, resistance, does 
not correspond with the line of load which is also the line of gravity AB If we 
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draw the line GH, from the line of resistance CD, to the line of gravity AB, 
perpendicular to AB, we have what is known as the lever of eccentricity, and, with 
this known, we can compute the strain or stress upon our strut, and it is our 


I 



Fig 10 — Case II Not true antero posterior as it should be angle C D E is in front of C D 

Therefore little change 



Fig II — Shows motion activ e on second day of Type I case Shows dressing after second day 
in these simple cases Same dressing in more serious cases from fifth or sixth day to the ninth or 
tenth day Only dressing after tenth day shown in Fig 12 

contention that this eccentricity of load is more a factor in fracture of this 
type that the straight compression due to the weight of the man falling on his 
hand, because it accentuates the compression already existing on the compressed 
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side at the expense of the tension which exists upon the other side, in other 
words, compression is greater than tension If compression were equal to 
tension, which is a fact in a simple transverse strain, then it might break in tension 
as well as compression Here we have an actual compression, tending to bend 
the strut, the radius Is compression greater than tension^ Let us see 

Let I represent the area of bone section at the joint of break, LOAD gq^gjg 
stress m compression per square inch of section at I, the point of fracture 



Fig 12 — Case I Shows motion — two exposure plate on tenth day 
Restriction here shown is due to our wrist strap Note ulnar cut out 



Fig 13 — Case II Shows motion on tenth day 

Suppose the area at I to be a rectangle, it is prettj' nearly that any way, with a 
length of lYz inches and a breadth of inch Let us assume that tne dead load, 
i e , the weight of the falling body, to be one hundred pounds In a heavy man it 
would easily be that or more, since m this type of fracture the man actually sits 
down with his full weight upon his hand supported by a rigid forearm The 
formula for determining this would be 100 — 15X5 = 133 pounds So that the dead 
compression on this cross section of bone under these conditions, which are of course 
simply explanatory, but still somewhat near the truth, would be 133 pounds per square 
inch of surface Not such a tremendous force But there are other factors which 
come into this problem The force is not transmitted m the direct centre of gravity, 
1C, the neutral axis With the hand 111 pronation line of resistance is decidedly 
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nearer the posterior or upper edge of the bone, and the force of this resistance 
would not fall in the same line as the neutral line it would fall in the line CD 
This, as we have said, is called the eccentncitj of load The line HG is what 
IS called the lever of eccentricity so that after all we have a certain amount 
of leverage m these breaks Were this line of resistance exactly along the line of 
the centre of gravity, we should have no increase in compression over the 133 pounds 


» 





Fig 14 — Casein After reduction shows some disturbance of the antero postenorplane remaining 



Fig is — Case III Double exposure plate to sho^\ motion on ti\elfth 
da> of fracture Compression fracture of the radius should shou 
ability to approximate a right angle in flexion and at least 45° in 
extension not later than the twentieth da'j Most of them will do 
this earlier 

of dead compression, up to the bending moment The bending moment which 
IS represented by load multiplied by HG, the lever of eccentricity, is resisted 
on the posterior side, top side with hand in pronation, by compression, and on the 
anterior side, the side nearer the floor in the case of a man falling upon his 
hand, by tension, the compression being greatest at the upper edge and the 
tension being greatest at the lower edge of the bone This tension of the lower 
edge IS partly offset, we must remember, bv the compression due to dead load, whicn 
operates here as elsew'here, and therefore, with these facts clearly in mind, let us see 
what happens at tne bending moment 
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Tins extra compression at H clue to eccentricity of load can be reckoned as 
soon as the section is known Let us for the purpose of illustration call the 
section as before 

In Fig 17, L being the width and K the length of the rectangle, L being inch and 
K being ij/a inches, and let us call the lever of eccentricity, HG, 2/10 of an inch The 

formula, would then be load multiplied by HG, the lever of eccentricity 


in which F is the outside fibre strain, cortical strain, and is greater the greater the 
distance from the neutral axis Same problem as before, load 100 pounds, section of 
bone at the breaking point by Yz inch, eccentricity 2/10 of an inch Additional 

compression due to eccentricity 100 x 2 = ^ ^ ^ ^ F equals 320 pounds per 


square inch Total compression then on the upper side of the bone 133 pounds plus 
320 lbs equals 453 pounds per square inch On the lowei side of the bone the tension 
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Pig 16 — Showing how little the deformity even with reversal of the 
angle perfectly flexible wrist Picture thirty-fifth day so that there 
IS still some of the temporary swelling remaining Used hand for 
all purposes after fourteenth day See Fig y for X-raj 

IS ( qual to the compression due to eccentricity or 320 pounds of tension, but from 
this must be deducted 133 pounds of dead compression, leaving 187 pounds of tension 
stress on the under or anterior side of this bone Compression is greater than tension, 
therefore, it is a compression fracture, and, therefore, if it is a compression, 
fracture there is no impaction Nor is this all, for a short column centrally loaded, 
the compiession stress in pounds per square inch equals the crushing weight m 
pounds divided by the area in square inches, but for a long column which tends 
to bend under load, the stress on the concave side is greater and on the convex 
side less than the crushing force divided by the area in square inches This stress 
IS distributed over the section only when the resultant passes through the centre 
of gravit}^ Any deviation from such a centre will bring the maximum unit of 
stress to one edge and a minimum to the other We have dealt so far with 
straight compression, but we must take into account also stresses produced by 
suddenlj' applied force, shocks, impact, and these we know are ver}-^ much greater 
than dead compression 

Noav let us add this also Mernman, “Mechanics of Material,” tenth edition, 
says that the exact determination of actual stresses in a case of axial impact is 
impossible by theori’- where the elastic limit of the material is exceeded The 
problem is too complicated, but in our case it is not necessarj to know the stress 
exactly in pounds per square inch We should have to know the resistance of 
the material (radius) and the compression produced, and many other factors, but 
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It IS enough for our purposes to know that the stresses produced are tremendously 
greater than the static load Mernman, page 327, tenth edition, cites an 
example of a stress produced by a load of 60 pounds, moving at a velocity of 10 ft 



Fig 17 — AB strut B being the immovable end of the strut friction on the floor or ground fixes this end 
firmly Should it be very slippery and not hold he will not break his wrist It is conceivable that under 
these conditions he may break his shoulder as I have shown in another article (see Fracture of the Upper 
End of the Humerus Annals of Surgery, 1918) but he will not break his wrist I, rectangle repre 
senting lower section of radius, K i 5 mches for purposes of computation, L, 5 inch 


Note — In Fig 17 and m this article we speak of the centre of gravity of the 
column Were the column perpendicular the centre of gravity and the centre of 
compression would be the same and they w'ould also be the neutral axis In our 
case, however, the column is inclined and the centre of gravity would m realit\ 
not be the same, as the centre of compression or the neutral axis In using the 
terms " centre of gravity ” in our case it is understood that it is the centre of 
compression which we mean and not the exact centre of gravity which is the 
term that the mechanical engineer uses m estimating stresses on a perpendicular 
column The centre of compression m this case as m the perpendicular is of 
course also the neutral axis 
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per second and producing 510 times as great a stress as was produced by the same 
load as static load Now, we know, if our man fell from a height of 3 feet with- 
out resistance, he would be falling at the end of the 3-foot fall at about 14 feet per 
second Imagine what the force of the blow would be cs-pended on our radius of 15/2 by 
inches And remember that no matter what the bloiw would be it would act eccentri- 
cally exactly as the static load acted, and the compression force would be increased 
always over the tension, in the same proportion which we have already shown as static 
load Multiplying our figures by 10 even, and the result would be 4530 pounds per square 
inch of compression against 1870 pounds of tension 

So that, apparently, m the case of a man falling upon his hand, and 
therefoie offering the resistance of friction to the sliding, we have added 
the increased stiess of a sudden blow which is immensely greater AVe 
have also in this case the eccentricity of load, due to the line of resistatnce 
not passing through the neutral axis of the strut, thus increasing the 
compression force on the side of compression and diminishing it pro- 
portionately on the side of tension 

"W e have the bending force, since the strut in this case is long in com- 
parison with its area 111 squaie inches in section, and we have the molecu- 
lar inertia of material in the presence of a blow greater than its com- 
pressive or tensile strength, this blow falling on the lower end of the 
stiut, the ladius 

A¥e know it breaks at this point, which therefore must be the resultant 
of the breaking stresses which have been brought to bear upon the bone 
AAHiy should it always break at identically the same point ^ As a matter 
of fact, It probably would not save for two factors, velocity of stress and 
inertia of the ma'^erial Our strut is more 01 less fixed at both ends and 
resists motion, as we have said 

Now velocity of stress is exactly the same as velocity in anything 
else, depending upon a great many factors, of course, and wheie this 
stress 01 strain is markedly out of proportion to the strength of the strut, 
the first section of the strut receiving this impact would be unable to 
transmit it along the whole strut, therefore, the section fiist subjected 
to strain would be the part to break, in our case the lowei end of the 
radius AVe must also take into account the molecular inertia of material, 
and heie again, where the strain is so much gi eater than the strength of 
the strut, the tendency would be to break at or near the fiist contact and 
this again would be in our case the lower expanded end of the radius 

AVe may add to this, if we wish, a point which has always been 
claimed but never proved, that the lower expanded end of the radius is 
the weakest part of the bone That is still subjudice The mam point 
of all this, which may seem to some needless, is that the bone breaks in 
compression and not m flexion, primaril3q and that if this be so, we get 
an entirely different kind of a break as regards the fibre structure, a 
compression break on the posterior side of the bone, just above the wrist- 
joint, alwa} s at or near the same point, and a tension continuation across 
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the anterior surface It does not fissure behind , it may or may not fissure 
in front 

In certain cases we may have an added torsional stress, at the same 
moment The difference of deformity, even of the plane of break, will 
depend upon the relations of the radius to the blow struck Should the 
hand be flat in pronation the break is directly above the joint and the 
distal fragment goes backward into posterior angularity, tilt If the 
blow falls upon the ulnar side of the hand the direction of the line of 
resistance is again different, theie is a different area of compression, and 
on breaking the distal fragment is abducted and poster lally displaced as 
Avell, but the abduction deformity is greatest The normal planes of the 
joint are changed, not due to impaction, as has been claimed, but due to 
actual compressive destruction of cortial bone, and this is the reason why 
these planes can not be entirel}’^ replaced in their normal lelations This 
change may be little or it may be gieat, but it is always there, and it 
lemains undei anj form of leplacement By weight extension and fixa- 
tion until new bone filled the gap it might be collected, but it would be 
by holding it in position for a long period of time, and the result so far 
as motion is concerned would be far more apt to be unsatisfactory After 
all, the great desideratum is a freely movable joint at the wrist 

The eje is fallible even m judging an X-iay plate and the mam point 
to determine is the change of plane both antero-posteiiorly and laterally 
in these compression fractures, because an anatomical replacement, as 
far as possible, is to be desired, especially in an area which is so crowded 
with important structures 

A two-wa) X-ray m these cases, exact antero-posterior and exact 
lateral, is a necessity, but it is usually not possible to have these taken 
until aftei reduction In hospital cases this can be done, as it does not 
entail any great degree of lost time, but the rule reduce at once, is b}" far 
the better rule The sooner the reduction the less reaction to injury The 
stereoscopic view is of little use m this type of fracture A stereoscope 
IS valuable to show rotation, and no rotation oi very little is possible m 
the ordinary Codes Some writers speak of rotation of the fragment 
Rotation of a long bone is a twist upon its long axis and a twist upon its 
long axis IS an impossibility m an ordinary Codes What these writers 
mean is backward displacement The X-ray teds us two things which are 
important Are the two planes of the wiist-jomt, lateral and anteio- 
postei loi , 1 estored so as to approximate normal ^ It is difficult to measure 
this with absolute certainty, because there is no fixed point from Avhicli 
to start that under ad conditions and positions of the hand remains the 
same Obviously it could not be measured in centimetres, the distance 
from the tube at rvliich the X-ray was taken, the difference in the size of 
the bones in different cases, would render worthless any such scheme of 
measurement We have depended upon angles and these must of neces- 
sit} vary widely, but we think that they approximate closely enough, so 
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that we are able to get a fair idea If the lateral plane is not restored it is 
quite obvious that the entire hand \\ill be throvn toward the thumb 
side abducted the ulna vill be unduly prominent, and if the antero- 
posterior plane is not restored it is equally obvious that a certain amount 
of backward displacement of the hand v ill remain and the anterior curve 
of the V rist v ill be exaggerated The ulna is usually not broken Draw 
a line as nearly in the longitudinal centre as possible It vill never be 
exactl}’ the same, but for practical purposes it vill ansver (see A B, 
Figs 4 sandy) 

At its loi\er end, where it cuts the louer surface of the ulna, erect a per- 
pendicular to AB It imII cut through the enlargement of the lover end of the 
radius Do not measure from the ulnar st}loid, it is too often broken BC is 
this line From B drav a line to the lower inner side of the radial st3loid, BD 
In a great majoritj this angle will be found to be betveen 14 and 20 degrees and 
it will not greath from this Should there be much change in the plane of 
the articular surface it will show’ in the reading of this angle, and with this help 
It will be much easier to predict the subsequent amount of de\iation The 
nearer the line DB comes to CB the greater change in the lateral plane of 
the joint and the smaller the angle It is better to be forearmed and to have a 
definite idea of what is coming in the waj of permanent deformitj than to ha\e 
the patient disco\er this later for himself A thing explained beforehand and 
understood bj the patient maj sa\e a lot of trouble later It is better to have good 
function than good looks w'here one has to be sacrificed for the other 

Usual!} It will be possible to conser\e both but where there is an} question, 
sacrifice looks ahva}S to function Of even greater importance will be the 
measurement of the antero-posterior plane of the joint surface This must 
be a true lateral new’, without distortion Draw a line straight down the centre of 
the radius, ignoring the broken end, AB (Fig 8) Join this line b} another per- 
pendicular to AB just touching the anterior inferior surface of the radius CD. 
Draw the line DE from D just toucning the posterior extremit} of the radius at 
E The angle CDE will nearl} alwaj's be an angle of between 10 and 20 
degrees It will rarel} be less than ten and equalh rarel} more than 20 but the 
angle will alwajs be in front of CD, the posterior side of the radius being alwajs 
this much nearer the hand than the antenor When it approaches 10 degrees in a broken 
radius there is suspicion of a change of plane antero posterior, and man} times it 
will show obliteration or e^en reiersal of the angle (Figs 3 9 10) If impossible of 
correction, it will mean a certain prominence alwa}S of the w’rist and a backward 
tendenc} to the hand It is up to the indnidual operator whether he will 
attempt to correct this tendenc} or whether he will not do so, but at an} rate he 
will thus be able to recognize the condition and be prepared to explain it satis- 
factorily to his patient It is surprising how little deformity persists sometimes 
even when the destruction has been sufficient to reverse the normal angle at the 
joint Fig 9 shows this re\ersal of the angle and Fig 16 shows how little deform- 
ity with a perfectl} movable hand resulted from this apparent great change of 
plane This is the real explanation of these cases of abnormal prominence which 
persist rather than the loosening up of the flexor tendon sheaths from their attach- 
ment to the bone, to which it has often been ascribed 

Classifications First — Simple tiausvcrse fia-clnie of the bone with 
little or no evidence of compression These are more often the automobile 
fractures The mechanics of the fracture are the same, but the force is 
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not great enough, except m rare instances, to badly damage the structure 

Second — F)actiiie of the lozuet end of the ladius zvith evidence of great 
compressive foi ce There is here actual loss of substance on the posterior 
surface of the bone, so-called impaction Flexion, ciacks, or fissures may 
or may not exist on the opposite side The planes of the articulation are 
ahva} s changed, much or little 

Third — Fiactures of the lozvei end of the ladms zuith displacement of 
the distal fiagment hackwaid and sometimes in abduction Often there is 
impingement of this fragment on the posterior sharp surface of the proxi- 
mal fragment, the so-called rotation of the fragment The same injury 
oftentimes breaks the styloid of the ulna or even the ulnar shaft, but 
the ulnar break is always secondary to the mam bieak and not a 
compression break 

The break of the ulnar styloid is simply a sheering fracture The 
break in the radius lets the ulna down so that the styloid meets resist- 
ance and IS sheered off 

The ulnai fracture higher up m a simple transverse tension breaks as 
the resultant of two foices, secondary to the mam break The man falls 
forward, his arm bent at the elbow The muscles of his arm are resisting 
the fall and trying to straighten the elbow The force below on the 
end of the ulna is acting also to bend it Result, a transverse tension 
break of the ulna 

If continued the force may push the ulnai shaft through the skin, but 
these do not form a special type There are only three types and all frac- 
tures of the lower end of the bone fall readily into these three different 
forms Whether the ulnar styloid is broken or not is unimportant If 
the ulna above has been broken we have a different problem, but a 
different problem only as regards treatment Let us go further with this 
inquiry, since the fracture of the bone is not the only thing which happens, 
and IS, m fact, barring disturbance of planes, one of the least important 
The wrist is a compact structure Running through this restricted area, 
both front and back, are many tendons with their tendon sheaths and 
slips of connective tissue binding them closely to the bone, blood-vessels, 
neives and ligaments The position of the hand as the patient falls re- 
laxes all the extensor tendons at the back of the wrist and correspond- 
ingly tenses all the flexors The flexor tendons, especially at the bending 
moment, are under a tremendous strain, and as the bone breaks or even 
before, the connective tissue slips which tie these tendon sheaths to the 
bones are damaged, torn loose These flexor sheaths and flexor tendons, 
following strain, react to injury, and we have effusion into the tendon 
sheaths and more or less bleeding 

If now the distal fragment is dislocated we may have further injury 
to the flexors, particularly the flexor carpi radialis, because of its inser- 
tion nearer the break and consequently greatei tension, by the sharp 
anterior surface of the proximal fragment The extensor tendons are 
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not in tension, the wrist is hyperextended, the weight of the load plus 
the tension of all the flexor tendons forces the fragment backwards The 
fragment tilts and the sharp posterior edge of the proximal fragment 
locks it, impingement The extensors and abductors of the thumb and 
the radial nerve may be injured by the sharp posterior edge of the distal 
fragment as it goes backward into dislocation, but usually the injury is 
not severe The extensor carpi radialis longior and the extensor carpi 
radialis brevior, because of their insertion comparatively near the fracture, 
are now tensed across the distal fragment The extensor longus pollicis, 
because of the same reason and its short length and oblique position, with 
reference to the distal fragment, is also under tension The terminal 
phalanx of the thumb is extended and it is difficult to flex this phalanx 
The thumb can be approximated to the palm, but the terminal 
phalanx of the thumb remains extended and this extension is a good 
point to remember as gauging the accomplishment of a good reduc- 
tion, because the moment the lower fragment is reduced the terminal 
phalanx of the thumb can be flexed The extensor longus pollicis is re- 
stored to its normal condition and the tension is removed 

In the abduction Colles, the deformity is even more pronounced than 
in the posterior displacement, because here you usually have a combina- 
tion of posterior and abduction deformity, but once reduced, even the 
obliquity of the fracture, if such exist, is not a tremendously serious draw- 
back, because if one considers the normal anatomy of the wrist-joint he 
will find that only two muscles are attached to the fragment, the supenator 
longus or brachio radialis, and the pronator quadratus, one supinator and 
one pronator, and once reduced the fragments are splinted anatomically 
behind by the extensor communis digitorum, externally and posteriorly by 
the extensor carpi radialis longior and brevior and the extensor longus 
pollicis tendons to prevent backward displacement, and how better could 
one prevent abduction deformity from recurring than the presence of the 
extensor ossis metacarpi pollicis and the extensor brevis pollicis, which 
are practically splints over the external aspect of the joint 

The only fly in the ointment, as it were, is the pull of the supinator 
longus attached to the lower external surface of the humerus and inserted 
into the very tip of the styloid process, which does tend both to produce 
and to perpetuate the flattening of the lateral plane of the joint by tend- 
ing to abduct this distal fragment 

Adduction is the only remedy which we have and restriction for a 
few days of the action of the supinator longus by splints and bandaging 
This is why we leave abduction movement to the last and is the most im- 
portant reason for splinting In front are the flexor carpi radialis, the 
flexor longus pollicis, and the long flexors, and, as a splint is of use only 
to prevent recurrence of deformity, principally by limiting muscular 
action, what better splinting could be imagined than by this large num- 
ber of tendons playing across the broken surface? 
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Reduction is the first consideration and, of course, comes before thei e 
IS any necessity for the determination of planes, but it has seemed better 
to us, for the purposes of this article, to discuss the question of planes 
before taking up the reduction, because we can do so much to correct 
this disturbance if we have a clear conception of what has happened and 
of the mechanical problem before us There has been no improvement in 
the old method of reduction of a Colles fracture, hyperextension of the hand, 
local pressure downward on the distal fragment, strong flexion, and 
stronger adduction with local pressure Circumduction is never neces- 
sary The ulnar styloid is not entangled in the torn ligament The soft 
tissue may fall somewhat between bony fragments wherever there is a 
break, but circumduction is an unnecessary manoeuvre With the thumb 
extended strongly the extensor longus pollicis is relaxed, with the hand 
hyperextended strongly, the extensor carpi radialis longior, the extensor 
carpi radialis brevior, and the long extensors are also relaxed The 
flexors are under no particular degree of tension except possibly the 
flexor carpi ulnaris, and this only when there is a forward dislocation of 
the ulna, and, therefore, need not be considered In hyperextension the 
fragment moves freely because released from its bow-string retainers, 
and with the thumb can be pushed forward easily As the hand is swung 
downward into flexion and strong adduction at the same time, the bones 
slip into place and are held firmly by the tendons Adduct strongly with 
local pressure to correct the lateral plane as much as possible Without 
this manoeuvre of hyperextension one cannot move these broken radii 
Why? Because the distal fragment is tilted backward and five bow- 
strings are thrown across it under tension, the common extensor, the 
extensor indicis, the extensor longus polhcis, the extensor carpi radialis 
longior, and the extensor carpi radialis brevior, and combined they are 
strong enough to resist a tremendous amount of pull There is usually 
an effusion into the tendon sheaths which shows pronouncedly over the 
common extensor and the extensor longus polhcis, where displacement 
has taken place, and this may and does persist for a long time It also 
accounts for the pain on the back of the hand from the pressure of a hard 
posterior splint This exudate also exists in the flexor sheaths and to a 
greater extent, since they are usually more traumatized by stress, and 
this accounts for some of the temporary prominence of the front of the 
wrist at this time We will assume that reduction has been effected, the 
important parts of which are as we have said, hyperextension unlocking 
the fragment from its bow-string retainers and from its impingement, 
sharp flexion and adduction of the hand with local pressure added to 
reduce the posterior and abduction deformity Flexion and extension are 
now possible and free Try them, actively, but do not abduct The 
mam point which one wishes to know about every Colles once the reduc- 
tion IS effected is the damage to tendons and nerves One can rest 
one’s mind easy about the bones slipping out of place Lay the arm 
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extensor side downward upon a flat surface Can he flex the terminal 
phalanx of his thumb and extend his thumb at the same time? The 
extensor longus pollicis tendon is free of tension and the posterior dis- 
placement of the distal fragment must be, therefore, reduced Can he 
approximate the thumb and little finger? The deep branch of the ulnar 
has escaped injury The superficial branch of the ulnar is entirely sensory 
and IS given off below the wrist, but if it were injured, there would be 
anaesthesia of the little finger and inner side of the ring finger and inner 
side of the hand In injury of the ulnar nerve at the wrist there is no 
weakness of the flexors, but the mterossei and hypothenar muscles are 
affected and also the adductor obhquis and transversus pollicis, and the 
short head of the flexor brevis pollicis The fingers cannot be spread 
widely apart This is a movement by the mterossei, and all the inter- 
ossei, palmar and dorsal, are innervated by the deep branch of the ulnar 
nerve If the median nerve is injured at this level, there is a paralysis of 
the short flexor and abductor muscles of the thumb and the two outer 
lumbncales The index and middle finger can be flexed by the action 
of the long flexors, but the first phalanx cannot be flexed while the 
middle and terminal phalanges are kept extended This movement is 
done by the lumbncales, and the two outer lumbncales are innervated by 
the median It will also be difficult for him to approximate his thumb 
and index finger because of paralysis of the short flexors of the thumb, 
but the lumbncal action is decidedly a better guide because of the ulnar 
innervation of some of the short thumb muscles There will be anaesthesia 
of the palmar surface of the thumb, two outer and half the ring fingers 
If the radial is injured do not look for the classical anaesthesia following 
the anatomical distiibution of this nerve, extensor surface of the thumb, 
index, and middle fingers You will rarely, if ever, find it It is more 
likely that a small area of anaesthesia will be found on the back of the 
hand between the thumb and index finger The nerve is sensory and no 
muscle paralysis follows Have any of the long flexors or extensors of 
the wrist been injured or ruptured ? He flexes his hand at the wrist Let 
him do so gently , the fragments will not come out of place His flexors 
are intact Let him extend his hand, but not beyond the horizontal plane 
The extensors are intact Let him adduct his hand, the flexor carpi 
ulnaris and the extensor carpi ulnaris are intact The thumb extensor 
IS the one most apt to be injured Flex and extend the thumb It is 
intact Do not abduct at all , do not pronate or supinate These are the 
only motions which he should not do In nine cases out of ten it would 
do no harm if he did, but there is no need of taking chances on the tenth 
case The patient with a reduced Colles should be able immediately to 
move the wrist and fingers sufficiently to demonstrate these facts We 
now apply our splints, and once the reduction is effected almost any old 
splint will answer the purpose In other words, it is not the splint which 
IS important, they are put on simply to put the muscles at rest Theo- 
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retically a bad Colles should be put up with flexion at the wrist, strong 
adduction, and the hand carried in the position of supination, to relax the 
supinator longus muscle, but practically it is not necessary, and not 
comfortable Personally, we use an anterior and posterior splint with 
ulnar and thenar cut-outs angled at the wrist in adduction thirty degrees, 
in bad cases In mild cases the straight splint is good enough The 
Walker is a good anterior splint, bu+ not so convenient for the after 
treatment which we use 

If all patients were intelligent and had a good understanding of the 
mechanics of Colles’ fracture, nothing but a wrist strap of leather would 
be required in any of these cases other than the abduction Colles or 
the one with comminution of the bone But a splint is of value for im- 
pressing upon the mind of the patient the fact that he has a broken wrist 
He can never forget it, even for a moment, and this is its greatest advan- 
tage We must use a splint with a large ulnar cut out Most of these 
ulnar cut-outs are too small A strip of board along the posterior surface 
of the radius would be just as good without including the ulna at all 
This permits the ulna to be pressed backward into its proper place, and 
the tendency is rather to push it forward The position of the ulna is 
decidedly posterior and when this is not taken into account in these 
cases with ulna dislocation, the ulnar prominence is afterwards lost 
This postenor splint should never go below midway of the metacarpal 
bones, leaving all the extensors of the fingers free, an angled board for 
the anterior splint with cut-out for the thenar eminence The thumb 
must be free In cases where no displacement has taken place, a simple 
two-inch by two-inch board across the wnst for the anterior splint is 
sufficient, but here, again, the long anterior splint is of advantage for 
the first few days simply to impress the patient If the fracture is satis- 
factory as shown by the X-ray, the patient is dismissed for twenty-four 
hours If the splints are not too tight, he will seldom suffer a great deal 
of pain, but in certain neurotic types one should expect a certain amount 
of discomfort The majority are perfectly comfortable 

The thumb and fingers are used actively from the first The patient 
IS instructed to approximate the thumb to all the fingers a dozen or more 
times a day and to flex and extend his fingers and thumb whenever he 
thinks of it The thumb is the one digit most likely to show a slight 
restriction in motion and some numbness which passes within the next 
few days Twelve to twenty-four hours afterwards the anterior splint is 
removed and passive motion begun at the wrist very gently I usually 
leave the posterior splint on during this passive motion for the first few 
days and with my left hand across the radius prevent abduction move- 
ments of the hand by pressure over the insertion of the brachioradiahs 
muscle The thumb is flexed and extended, the hand is flexed on the 
wrist, but not extended on the first day beyond the posterior splint 
There is no pain in these manipulations If the fracture is a simple type 
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one case, I begin active motion at the wrist on this fiist day, permitting 
him to flex and extend his Aviist, to move his thumb and fingers and to 
approximate the same, to try the adduction movement where theie is no 
broken ulnar styloid, but not to abduct (Fig 12) In this class one 
type I know that I might safely substitute a plain leather wrist strap on 
this day without fear if I cared to do so, and m some intelligent patients 
I have so done There is, however, nothing to be accomplished by this, 
because by the time that one is willing to turn these cases out free from 
restriction, their wrists are flexible, and if we do not gain time it is cer- 
tainly not advisable The point of the entire treatment is motion quickly 
In the more serious cases motion is given the joint every day for ten 
to fifteen minutes passively, and on the third or fourth day active motions 
are substituted for passive In fact, m the majority of these cases, active 
motions are begun on the second day Abduction motions are usuallv 
left until after seven or eight days If the case is a simple automobile 
injury without displacement, at the second or third dressing the posterior 
splint IS cut to a strip about one and one-half inches wide along the 
posterior border of the radius with a two-by-two piece of board well 
padded anteriorly, the padding being especially thick over the ulna 111 
order to press it backwards (Fig ii) The posterior splint in this 
second dressing extends slightly below the wnst-jomt in order to limit 
extension and only a short distance above the fracture This allows for 
a certain degree of motion at the wrist which is desirable The arm is 
still carried in a sling, a narrow one, not one which encircles the whole 
forearm By the sixth day all anterior splints are off, save plaster 
strapping, and by the ninth day all splints are off except a wrist strip of 
leather with an ulnar cut-out, which is worn from this time on (Fig 12) 
How long a patient wears this is a matter for himself to decide Some 
of them like the feeling of it and wear it for some time Be sure not to 
buckle it too tightly Be sure the ulnar cut-out is large enough If there 
IS comminution of fragments, if there is an abduction Colles with ten- 
dency to displacement of the distal fragment on account of an oblique 
fracture, do not go so fast, but even in these cases by the tenth or twelfth 
day all danger of dislocation will have passed under ordinary care In 
these cases it is well to wear splints longer and to institute active motion 
later, but one should not wait too long even here A stiff wrist is not a 
comfort to its possessor, and one that begins to stiffen is hard to loosen 
up It IS easier to prevent this than to recover the motion after it has 
been lost This applies to all joint fractures Do not permit the joints 
to stiffen in the first place This can be accomplished by early active and 
passive motion in every case In a region which is so crowded with 
tendons and important structures as the wrist, an injury to this region is 
always a serious matter, and as these cases are handled to-day a simple 
automobile crack seems to be quite as serious to the patient as a more 
serious break with displacement The joint is locked up, is looked at 
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occasionally, and after three or four or even five weeks is worked, baked, 
massaged, etc The patient is out of commission three, four, or five 
months, and many of them I have seen out of commission for over a year 
None of them recover their motion for a long time, and some of them do 
not recover full motion at all Deformity does not seem to influence the 
result so far as motion is concerned to the degree one would expect A 
wrist without deformity often shows restriction of motion, while a badly 
replaced one shows practically a normal wrist motion This is in line 
with my contention, first, that there is a traumatic arthritis of the joint 
with effusion into the joint Lock this up and it will be stiff no matter 
what you do Second, the tendons, flexors, and sometimes the extensors 
are traumatized, their attachment to the bone is torn, their bursa are 
filled with inflammatory reaction products The subcutaneous connective 
tissue structures are traumatized and infiltrated with leucocytes The 
anterior radiocarpal ligaments may be torn, the posterior never, but I 
have purposely avoided mentioning them specifically Their importance 
has been overestimated They belong only in the concomitant injuries 
of soft tissue They play no major part either in the mechanics of the 
production of these fractures, their reduction, or their treatment I know 
that I am controverting many pet theories, but I believe that they simply 
belong in the class of the generally injured soft structures Of vastly 
more importance is the ruptured inferior radio-ulnar ligament, widening 
the joint by ulnar separation, and this feature is adequately cared for by 
forcing the ulnar sufficiently backward Leave this mass alone, rigid, to 
organize and bind down tendons and wrist structures and then expect 
motion^ Is it rational^ We might just as well open the wrist, turn in a 
quantity of glue or plaster of Pans, if it could be done, and then expect 
the joint to functionate By early gentle motion we free these tendons, 
prevent adhesions, limit the degree of scar formation, and get a function- 
ating joint early After all, does it work out ^ I have space here for only 
a few illustrations, but I have many more cases which I could use Four 
will be sufficient, since they are all fractures which show the compression 
feature which is the important feature of the bony injury, is always pres- 
ent in bad cases, and cannot be overcome entirely by reduction It could 
be entirely taken care of, but at the expense of wrist motion 

Case I (Fig 12) — Man, aged thirty-five years Compression frac- 
ture of the lower end of the radius Type II Broken ulnar styloid 
Planes restored Active motion second day Splints off tenth day 
Painted a picture on the seventeenth day Drove a horse race on the 
nineteenth day of the injury, but not with our permission This 
represents the main danger of this treatment, carelessness of the 
patient No harm resulted 

Case II (Figs 10 and 13) — ^Mrs D , aged sixty-eight years Com- 
pression injury Lower end of the radius Concomitant injury, 
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broken fragment of the external condyle of humerus Discharged 
the nineteenth day No subsequent trouble 

Case III — T P,man Fig 14 shows X-ray after reduction Planes 
good Fig 15 shows motion twelfth day Sailed for Europe on the 
nineteenth day Some little tenderness over the ulna persisted for 
some weeks Motions good Used hands for all purposes after the 
fourteenth day 

Case IV (Fig 5) — S T, man Active working second day 
Anterior splint off fourth day Fig 6 shows motion on tenth day 
Discharged twentieth day X-ray shows disturbance of the antero- 
posterior plane not so pronounced as Fig 3 Result satisfactory 

Will there be cases of traumatic arthritis, those cases which show 
good motion at first and later lose it, the thing which every surgeon fears ^ 
Of course, there will be as there has been in the past, but not on account 
of the treatment, and m no greater or as great numbers as before We 
had some of them under the old treatment, we shall have some under 
the new 

Resume — The treatment of Colles’ fractures, or, as I term them, com- 
pression fractures of the radius, as dealt with at present and as handled 
in most of the larger hospitals of the country, save for a few individual 
members of the medical profession, belongs to the mediaeval era when 
men discussed the important question of how many angels could dance 
on the point of a needle In fact, the whole subject of joint fractures 
and joint injuries must be taken up and worked out on the basis of results 
obtained rather than upon the basis of what some one man who is sup- 
posed to know thinks We have too long accepted as final some one 
man’s judgment of what is and is not the correct thing to do in certain 
pathological conditions, and have found out later on that he was fallible 
like the rest of us 

Colles’ fracture and, in fact, all joint fractures, are to-day upon a 
different plane than ever before War and the compensation acts of 
various states have made it a commercial proposition, and it has become 
a serious necessity to turn back these cases of joint injury into their re- 
spective channels of productivity as soon as possible In other words, it 
is a factor to be considered in the ordinary overhead of the commercial 
world It costs money, and that cost is to-day apportioned to the indus- 
try to which injured men belong and, therefore, competition is the driving 
force to compel efficiency Colles’ fracture certainly contributes to the 
overhead expenses of corporations, insurance companies, and individuals 
in this country probably as much or more than any one fracture Stim- 
son said years ago, a statement which he could make with equal truth 
to-day, that there were more Colles’ fractures with bad results than any 
other type of fracture, and he added to his statement that he had seen 
more bad results from treatment in the great metropolitan hospitals than 
anywhere else The burden of expense caused by this one fracture, the 
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loss of time, the loss of wages, the loss of productivity is enormous The 
treatment of these fractures one hundred years ago would not make a bad 
comparison with the treatment which is generally in vogue to-day It 
makes a vast difference to the economic scheme of existence whether the 
thousands of Colles’ fractures which are happening in this country every 
day are invalided from three to six months, as they are, or whether they 
are returned to work within a reasonable length of time, and nine out of 
ten Colles can be returned to light work within twenty days with advan- 
tage to the country’s economic condition, and equal advantage to the 
man who has the Colles When we begin to compute the actual saving 
the figures are simply astonishing, and if this country of ours is to go 
ahead, is to exist even, after the present fandango of high prices for 
employers and employees and trades people has passed, it will be more 
than ever necessary to eliminate the waste We are facing a competi- 
tion which IS coming that will make us think that in our pre-war days 
we had none The treatment of Colles’ fracture as responsible for eco- 
nomic waste would be a good subject for investigation 

SUMMARY 

1 Fractures of the lower end of the radius (so-called Colles) are 
always compression fractures, the compressive side breaking first, 
literally collapsing 

The first point of fracture is the point of greatest compression upon 
the cortical surface of the bone because the stress increases both in com- 
pression and tension the further away from the neutral axis 

2 It breaks in compression because the compression is much greater 
than the tension Green bone reacts to strain like wet timber It breaks 
at the lower end of the radius because there are several forces, and the 
resultant is on the lower end of the radius posteriorly This is due to 
direct compression from above, the hammer blow from below, the resist- 
ance both to compression and to blow being not in the centre of gravity, 
but eccentric to it and, therefore, increasing the strain It is also due in 
part to the velocity of stress and the molecular inertia of material 

3 These compressive fractures of the lower end of the radius show 
the evidence of compression There is actual loss of substance, but no 
impaction Breaking up the impaction (so-called) cannot restore the 
planes of the articulation, nor does it do so 

It might be possible by traction over a long period of time to sepa- 
rate this crushed surface and permit its being filled in by new bone, thus 
restoring the planes of the articulation, but to do this would be to sacri- 
fice some of our chances of securing a freely movable wnst-jomt 

4 Early reduction followed by early passive and active motion will 
return all or nearly all compressive fractures of the radius to useful light 
occupation within twenty days Any retentive apparatus other than a 
leather wrist strap after ten to twelve days is contraindicated except in a 
very rare instance 
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PSEUDOMYXOMA PERITONEI + 

WITH REPORT OF SDC CASES 

By Montgomery H. Biggs, M D 
OF Etjtherfordton, N C 

First described by Werth, in 1884, pseudomyoxoma peritonei has re- 
ceived but scant mention in the English language and few cases have 
been reported by American writers A general review of the literature, 
however, shows that its recognition is becoming more frequent 

I operated on my first case in 1907, and was able to keep this patient 
under observation until her death in 1916 The nature of the condition 
was recognized and a confirmatory pathological report secured Since 
that time I have operated on five other cases m which microscopic exami- 
nations have been made, and one case, not included in this series, in 
which the specimen was lost, but clinically there was no doubt as to the 
diagnosis All specimens have been examined in the Laboratory of 
Gynaecology of the University of Pennsylvania, pathological reports hav- 
ing been made in the first case by Dr B M Anspach, and in the other 
five cases by Dr C C Norris Only a few weeks ago my colleague, Dr 
Henry Norris, operated for this condition and the patient has made a 
most satisfactory recovery 

Pseudomyxoma peritonei may be described as an inflammation or 
irritation of the peritoneum, caused by the discharge of the epithelial 
lining and the contents of a pseudomyxomatous cyst of the ovary or 
appendix, and resulting in the production of pseudomucin and secondary 
tumor formation 

The pathoilogy of this condition, even to-day, is ill-defined, but 111 some 
of its phases it is particularly interesting Quoting from the original 
paper by Werth “ The gelatinous contents of the cyst contain chemical 
substances which are not soluble in water and cannot, therefore, be ab- 
sorbed by the peritoneum Even if the peritoneum could absorb these 
substances they could not be carried in the lymph channels because these 
spaces would become obstructed Therefore, these remain and travel 
into all parts of the peritoneal cavity on account of the peristaltic ac- 
tivity of the intestine They act as foreign bodies on the serosa and 
stimulate the formation of new vessels and connective tissue ” 

In contradistinction to this original view of Werth, Olshausen, 
Pfannenstiel and others believe that the process is an implantation 
metastasis from a primary ovarian tumor, while Fraenkel states that the 
metastases are not complications but are part of the original process 
In a contribution to the subject by Goldschmid, he states that gynsecol- 

Read before the Southern Surgical Association, December 17, 1919 
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ogists have held that it was a true metastasis from displacement of 
epithelial cells, with new growth of mucous masses, while anatomists 
have held that it was merely the organization of mucous masses from 
the tumor 

To my mind the most tenable theory as to etiology is that of cellular 
implantation the epithelial cells lining the cyst, together with the pseu- 
domucinous content of the cyst, being discharged through a rupture of the 
cyst wall into the peritoneal cavity, the cells there functioning as they did 
m their original situation 

We must attempt to explain the rupture of pseudomucinous cysts 
without the production of pseudomyxoma That this frequently happens 
cannot be doubted Rupture of the ovarian cyst usually occurs m the 
larger loculi, which are distended, the walls are thinned, and the point 
of rupture is lined by partially degenerated or comparatively inactive 
epithelial cells Few cells are apt to be discharged with the pseudomucin, 
and these cells are not good plants Further, as a rule, the loculi in 
which the fluid is not under much tension are lined by columnar epithelial 
cells that are very active These cells usually appear to be rather firmly 
attached to their basement membrane and are not easily displaced, so 
that even if the smaller loculi are ruptured, few if any epithelial cells may 
escape These facts probably account for the comparative rarity with 
which pseudomyxoma develops, even when there has been rupture and 
sufficient time has elapsed prior to operation or death to allow for growth 
Active cells are not the rule in the appendix but are almost constant m 
pseudomyxomatous cysts of both the appendix and ovary, and they are 
often loaded with pseudomucin When they are discharged in larger 
number than can be resisted or destroyed by the peritoneum, they become 
attached, grow, function, and cause pseudomyxoma A close study of 
cases will show that the new growth follows the primary form m histo- 
logic characteristics and produces the same type of material 

At first this condition was considered, m every instance, to be the 
sequel to a previously existing ovarian cyst, but it remained for Fraenkel, 
in 1901, to observe that the appendix may be the seat of the primary path- 
ology In numerous reported cases m which both an ovary and the ap- 
pendix were the seats of this condition, it has been demonstrated that 
they were independent in origin In my series the appendix was affected 
in three cases, of which two showed transplants, and in one it was the 
seat of a mucocele Secondary involvement of the appendix is not remark- 
able, as any organ covered by peritoneum can be attacked 

I would say that pseudomyxoma has no distinctive symptomatology, 
except when the lesions are advanced and widespread The symptoms 
manifested are usually those due to mechanical interference with function 
and may be caused by blocking or closure of the lymph spaces, cutting 
off of the blood supply, thickening of the peritoneal covering of organs, 
resulting m tumor formation on their surfaces and encroaching on func- 
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tionating tissue Constuction of the intestine is not uncommon Eaily 
cases will be discovered at opeiation, late cases presenting effusion with 
irregulai, firm tumor formations distributed thioughout the abdominal 
cavity can be diagnosed pre-opeiatively 

The early history of these cases can yield but little information other 
than that pointing to the existence of an ovarian cyst or a chronically 
diseased appendix Ordinarily the statements of the patient when first 
seen are not helpful, as is illustrated by the following list of “ reasons 
for seeking the surgeon ” in my series Case I, distention, weight, pain, 
shortness of breath Case II, uterine bleeding from multiple myomata 
Case III, pain, abdominal distention, vomiting, fever, loss of weight 
Case IV, pelvic pain, backache, weakness, loss of flesh, constipation Case 
V, pain left side and pelvis, bearing-down feeling, indigestion, loss of 
weight, menorrhagia Case VI, fulness of stomach after eating, dis- 
tended abdomen, frequent micturition, slight pelvic pain Only in the 
terminal stages will the patient show weakness, loss of weight and an 
appearance bordering on cachexia 

The age of 'the patient is an aid in establishing the diagnosis While 
there are a few instances of its occurrence in earlier years, it is generally 
seen in advanced life, after the menopause and at a time when many 
lesions of the female genitalia can be excluded My youngest patient 
was forty-one years, and the oldest seventy-eight years, the average 
being over sixty 

Statistics do not seem to help us in determining whether the course 
IS rapid or slow, but a logical deduction from reported cases and those 
personally observed, would be that it is not rapid until well advanced, 
and when a part of the original growth has been left at operation Even 
at this stage it may be slow, as in case one of this series, which was by 
far the most severe when first seen, and death did not result for nine 
years The other five cases are living at periods of twenty-eight months, 
twenty-six months, sixteen months, twenty-two months, and twenty-five 
months after operation In two of the cases there was recurrence, one 
after twenty-six months, the other after seven years Strangely the 
time of recurrence does not seem to bear any relation to the severity 
of the lesions 

I feel much more optimistic regarding the outcome of these cases 
than some previous writers It will be found stated that recurrence is 
early, that the incisions are liable to become infected, that pseudomucin 
IS a good culture medium, that the operation is unusually hazardous, and 
that it should be regarded as a form of cancer My operative results do 
not justify these statements Of the cases here reported the earliest 
recurrence was in twenty-six months, in no case was the wound in- 
fected, although in one case twelve operations were done , intra-abdominal 
suppuration did not occur, there was no operative mortality, the only 
death being nine years after the patient was first seen, at which time 
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there were large tumor masses throughout the abdomen Weighing 
against malignancy also is the fact that it is not a rapidly destructive 
process Multiple metastases may be widely distributed and the wall 
of the original cyst, which perhaps has been existent for years, remains 
intact The process is not destructive to tissue in the way that is seen 
in cancer In only one of my cases was the microscopic appearance even 
suggestive of malignancy She was seventy-two years old, is now liv- 
ing, has had no recurrence after more than two years, and reports a gain 
of between fifty and sixty pounds in weight 

The findings at operation vary in wide degree In all the reported 
cases to which I have had access there has been a cyst, either of the 
appendix or ovary, or both There is present more or less pseudomucin, 
which in color is a shade of yellow , m consistency it may be thin, viscid, 
jelly-hke or thick, tenacious and stringy, and it may contain sago-like 
bodies If in small quantity it will be free m the pelvis In larger 
quantity it may show all the characteristics mentioned, it will be dis- 
tributed like any effusion, is apt to cling to the peritoneum, and the 
thicker portion is removed with difficulty The largest quantity that I 
have removed at one operation was thirty-five pounds, and the largest 
total removed from one patient was three hundred and fifty pounds 
at twelve operations 

In late cases there will be actual tumors on the abdominal viscera 
and great thickening of tissues I have seen almost the entire colon 
enormously enlarged, covered by cysts and nodular formations, and the 
mesocolon from one-half to one inch thick These new formations are 
hard to describe, but when once seen will not be confused with other 
conditions They may be made up of small cysts of varying sizes and 
imbedded in indurated but edematous-appearing structure, and are rather 
whitish and opaque 

I have noted in my cases that the peritoneum surrounding these 
secondary growths, as well as that under the jelly-like material in earlier 
cases, did not simply resemble an inflammation, but bore a stippled or 
rather fine pebbly appearance without actual macroscopic cystic forma- ~ 
tion This I believe to be the early stage of pseudomucinous develop- 
ment m the peritoneum, and when present together with gelatinous 
material I think we may say we are dealing with pseudomyxoma peri- 
tonei That the lesion need not present a striking appearance to be 
potent is well illustrated by a case reported by Eden, which he operated 
twice At the first operation he mentions the exudate and says, “ This 
jelly-like material was adherent to the peritoneum, which in turn was 
injected ” At a second operation two years later the opposite ovary and 
the appendix were the sites of advanced lesions Unless the pseu- 
domucin and cellular elements have been deposited very recently, or are 
impotent, I think that careful observation will show not only injection 
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but the rather diagnostic pebbly appearance of the peritoneum, which 
IS an early stage of cystic development 

It has been pointed out by others, and my observation verifies the view, 
that all the original tumor should be removed if possible This is some- 
times difficult and even unattainable when adhesions are very firm and 
highly vascularized In the only case in which I was compelled to leave 
a portion of the original cyst wall deep in the pelvis and adherent to the 
rectum, there was recurrence in slightly over two years It is unfor- 
tunate that the secondary formations cannot always be removed, both 
to accomplish a cure and for sectioning, the hollow viscera seeming to 
be most frequently attacked From one patient I removed a section of 
the mesentery for examination, without any ill results 

If the original lesion is entirely extirpated, all pseudomucin removed, 
and affected areas of the peritoneum carefully wiped off with wet gauze, 
I believe that in early cases cures will often result and certainly the 
patients may be free from recurrence for many years 

Case I — Mrs B G , aged sixty-six years, white Has had paraly- 
sis agitans for several years Nearly three years before coming 
under observation noticed pain in right lower abdomen and one 
year ago some swelling in this region A little later she was con- 
scious of a small tender mass on the left side Abdominal enlarge- 
ment had been gradual and there had been some general abdominal 
pain There is no history of change in contour of abdomen or 
disappearance of mass When first seen the abdomen contained 
considerable fluid, there was a large irregular mass in the hypo- 
chondriac region, another mass was palpable in the suprapubhc 
region These were firm, movable under the abdominal wall, and 
in certain areas had rather sharp edges like the liver or spleen 

At operation, July 16,1907, there was a large thin walled cyst 
occupying the greater part of the abdominal cavity and attached 
to the left broad ligament It contained syrupy, straw-colored 
fluid The tumor base, the colon and the entire mesentery were 
the seats of new growths, the mesentery in places being from one- 
half to one inch thick A section of the mesentery was removed 
for microscopic examination 

She made a perfect recovery and remained free from symptoms 
nearly seven years, when about thirty-five pounds of gelatinous 
fluid was removed From that time on recurrence was more rapid 
and in the next two years ten operations were done and a total of 
pseudomucin at the twelve operations was three hundred and fifty 
pounds At the time of her death, August twenty-eighth, 1916, 
the abdomen was well filled with irregular new growth 

Swnmanzed Pathological Report — ^The section shows a reticulum of fibrous 
tissues well supplied with blood-vessels and here and there infiltrated with small 
round cells Between the fibrous tissue branches are areas made up of fatty 
areolar tissue, the combination having the appearance of normal omentum In 
close connection, between branching arms of fibrous tissue, are areas which 
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take on a faint blue color and consist of apparently homogeneous semi-fluid ma- 
terial, evidently pseudomucin The pseudomucinous collections are completely 
surrounded by the fibrous reticulum, and, for the most part, the enclosed spaces 
are bereft of any epithelial lining, the pseudomucin being in direct contact with 
the fibrous tissue One or two areas are found, however, in which a vestige 
of epithelium is found lining the pseudomucinous space This epithelium is of 
a high columnar type None of the cells wherever found show any proliferative 
changes which suggest malignancy The condition, therefore, is taken to be an 
implantation metastasis and subsequent growth of particles of a pseudomucinous 
cyst of the ovary 

Diagnosis — Pseudomyxoma of the omentum and peritoneum 

Case II — Miss H D , aged forty-one years, white One month 
previous to admission noticed a small mass m the lower abdomen , 
for nearly a year has had menorrhagia She now shows the effects 
of hemorrhage and hard work Vaginal examination reveals some 
small fibromata of the uterus and a left-sided cyst 

At operation, in addition to a fibroid uterus and an ovarian cyst, 
there was about two ounces of gelatinous material in the pelvis, 
and the left broad ligament and part of the peritoneum covering 
the bladder were red and had a pebbly appearance The appendix 
was adherent, enlarged and was removed, and a sub-total 
hysterectomy done 

Smmariced Pathological Report — Surface of ovarian cyst is for most part 
smooth, but there are some adhesions The lining consists of a single layer 
of high columnar cells which possess basal nuclei , these are deeply staining The 
plasma takes a hematoxylon stain palely Stroma is made up of loosely arranged 
connective tissue, which in many areas is edematous In the smaller loculi the 
surface epithelium is high, whereas in the larger ones it is comparatively flat 
The locuh contain pseudomucin Nothing suggestive of malignancy is pres- 
ent The surface of the appendix shows a number of irregular tags and 
adhesions In one or two areas the surface is covered by a single layer of flat 
epithelial-like cells , these are rather small, the nuclei relatively large and deeply 
staining The cells are for the most part broader than long, here and there a 
few which somewhat resemble columnar epithelium are observed For the most 
part cells are arranged in a single layer , at two points small elevations are seen 
which consist of a stroma and are covered by a single layer of the above de- 
scribed cells Musculans, mucosa and submucosa show usual changes observed 
m a mild chronic diffuse appendicitis 

Diagnosis — Cystadenoma ovarii pseudomucinosum glandulare (left) , Depo- 
sition of pseudomucin upon surface of appendix 

This patient reports herself well three years and four months 
after operation 

Case III — Mrs M W, white, aged seventy-eight years, married 
but nulliparous, never ill m her life except two attacks of influenza, 
menopause at fifty, without symptoms Six weeks ago noticed that 
abdomen was gradually getting larger, and two weeks ago went to 
bed on account of pain and discomfort, since this time abdominal 
distension has been rapid For forty years her abdomen has been 
“ big, but she thought it was her build ” There was no change in 
size of abdomen until six weeks ago On admission abdomen is 
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enormously distended, fluctuation slight, peristalsis good, no edema 
anywhere, temperature loi, pulse 120, has vomited considerably and 
has been denied food for several days 

Operations — Small incision under local anaesthesia to evacuate 
fluid, but it woulld not run, even with the patient inverted Palpation 
through wound discovers small cyst on left covered by nodules A 
few days later operated under general anaesthesia, thirty pounds 
of very thick material, which was for the most part clear, removed , 
the cyst was deep in the pelvis, covered with cystic nodules, densely 
adherent to surrounding structures, and the base so firmly attached 
and so hemorrhagic that a small portion of it could not be removed 
Pelvic peritoneum and all pelvic organs show inflammation Ap- 
pendix appeared normal 

Summarized Pathological Repoit — Ovarian cyst shows adhesions, is made up 
of fibrous tissue with hyaline degeneration present, considerable infiltration of 
plasma cells, small round cells and few polymorphonuclear leucocytes Blood- 
vessels for most part dilated Inner surface of cyst covered by high columnar 
type of epithelium, with small oval or round basal nuclei that take hematoxylon 
stain palely In no area is there reduplication of the epithelium Epithelium is 
very active, many of the cells are swollen, some appear almost bursting with 
pseudomucin Much free pseudomucin is also present Nothing at all suggestive 
of malignant change is observed 

Diagnosis — Cystadenoma ovarii pseudomucmosum glandulare Clinically, 
pseudomyxoma peritonei 

This patient remained free from effusion for two years, and since 
that time has been tapped twice, her general condition is good 
She makes the following written report “ Considering my age, 
am as strong as I could expect ” 

Case IV — E G , colored, aged seventy-two years Patient comes 
to hospital because of pelvic pain, backache, wealcness, loss of flesh, 
obstipation She is thin, aiiccmic, muscles flaccid Examination shows 
pelvis to be filled by a firm immobile mass, indicating dense adhesions 
of organs so that they cannot be defined Abdomen not distended , no 
abdominal effusion detected At operation, November, 1917, pelvis is 
occupied by a mass m which was fused intestine and overlying this mass 
about half a pint of gelatinous material When this is removed and 
dense adhesions freed there is a small cyst on left side and numerous 
pockets containing gelatinous material Cyst is fused to uterus and 
surrounding structures, is dissected out with difficulty, and uterus is 
so denuded of peritoneum that it is removed with the cyst and careful 
peritonization done 

Summarized Pathological Report — Capsule composed of fibrous connective 
tissue which in some fields presents areas of degeneration and infiltration with 
inflammatory processes The inner surface of tumor is covered with a single 
layer of cells which possess basal nuclei and take hemotoxylon stain rather 
deeply, the cystoplasm takes the eosin stain The outer cells of the surface are 
swollen, they contain mucus and in many areas present a bulging appearance 
Similar types of cells line all the loculi , in the larger ones the cells are flattened, 
in the small ones they present the high mucous type of cells previously described 

625 



MONTGOMERY H BIGGS 


In some fields numerous small loculi are observed which show little or no intra- 
glandular stroma and which are highly suspicious of malignancy The epithe- 
lium IS more or less regular, and in none is marked kanokmesis present 

Btagitosis— Ovarian cyst reducing pseudomyxoma, which is suggestive, but 
not positive of malignancy 

This patient is living two years and one month after operation and 
reports a gain of fifty or sixty pounds in weight and perfect health 

Case V — V McD , white, aged forty-one years Patient gives 
a history of herself discovering a lump in the left lower abdomen last 
July, which was described as being the size of a goose-egg Since that 
time it has grown rapidly in size until it now reaches well above the um- 
bilicus and about three inches to right of median line It was not ac- 
companied by any pain, discomfort or gynsecologic symptoms until about 
a month ago, since when there has been local left-sided pain, extending 
somewhat throughout pelvis, a beanng-down feeling, constipation, 
indigestion, loss of weight and increased menstrual discharge with- 
out metrorrhagia On examination the tumor is to left of uterus, not 
attached to it and freely mobile, it is evidently a cyst There is con- 
siderable free fluid At operation, Jan 28, 1918, about four quarts 
of thin gelatinous fluid is evacuated A multilocular cyst attached to 
left broad ligament and free from adhesions is removed The parts 
of peritoneum and intestine in contact with the tumor are red and 
injected On exposing the appendix, which is in posterior position, 
it IS small but with thickened wall and almost entirely buried in 
the coats of caecum, and has to be dissected out The caecum is in- 
flamed, thickened and pebbled in appearance, and covered with 
thick gelatinous material Peritoneum over front of uterus and over 
bladder bears the same appearance On the peritoneum behind the 
caecum are two clear thin-walled cysts as large as an ordinary 
marble Right ovary, most of right broad ligament, omentum and 
mesentery are unaffected Through error the appendix was not 
sent to the laboratory 

Summarized Pathological Report — A number of sections all show the same 
general appearance, that of a pseudomucinous cyst The one peculiarity is that 
the epithelium appears unusually active, the cells are, if anything, rather higher 
type than usual, and many are absolutely loaded with pseudomucin No sus- 
picion of malignancy is observed There is, however, m some areas a well- 
defined inflammatory reaction consisting of plasma cells, polymorphonuclear 
leucocytes, and here and there infiltration of free blood is observed 

Diagnosis — Cystadenoma ovarii pseudomuemosum glandulare (myxoma peri- 
toneal from history) 

In her own recent report of her condition she states that she is 
well and her weight has gone from one hundred pounds to one 
hundred and sixty pounds at present 

Case VI — 'L S , white, aged sixty-two years About ten years 
ago noticed slight general enlargement of abdomen, which has in- 
creased very slowly, and for last three years has had some pain on 
moving about and when lifting, frequent micturition, indigestion 
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and constipation On admission the abdomen is distended, there is 
a tunioi and free fluid 

At operation a right ovarian C 3 ’-st weighing twent} -five pounds is 
removed There is evacuated from the abdominal cavity six pounds 
of free, amber, gelatinous fluid The appendix is converted into a 
multilocular cyst, larger at the base than at the tip, the aveiage 
diameter being about thi ee-quarters of an inch, and containing clear 
gelatinous fluid The caecum was much thickened and injected 
Balance of intestine and the peritoneum appear normal Cyst is 
multilocular and the content similar to that free in the abdominal 
cavity In this case only the appendix was sent for examination 

Summauzed Pathological Repot t — Peritoneal surface of appendix shows ad- 
hesions In some sections the musculature is thickened, but in others very thin 
and drawn out All layers are more or less thin in some sections The chief 
histologic change, however, is found m the epithelium This is unusually lux- 
uriant, swollen, filled with mucus and presents basal nuclei, takes hematoxylon 
stain palely, nothing suggestive of malignancy Sections from small cyst show 
this to be lined by a similar type of cell as that just described Here the gland- 
like arrangement is somewhat irregular and there is a definite formation of the 
glands In no area, however, is there penetration of the basement membrane, 
and the only thing at all suggestive of malignancy is the marked increase in the 
number and size of the glands 

Diagnosis — Pseudomyxoma peritonei, Mucocele of appendix. Ovarian cyst. 
Retention cyst of appendix 

This patient has had no return of symptoms and is reported as 
thoroughly well 

CONCLUSIONS 

1 This condition is much more frequent than is geneially recognized 

2 It IS caused by cellular implantation 

3 It IS histologically benign, but may be clinically malignant 

4 If it IS considered to be a form of cancer, it must be assumed that 
pseudomucin inhibits its destiuctive power 

5 It may originate in the ovary or the intestinal tract , ovarian origin 
being by far the most frequent 

6 If it IS appendiceal in origin, the appendix has been the seat of 
chronic inflammation 

7 Early invasion of the peritoneum is characterized by a 
pebbly appearance 

8 In early cases the condition will sometimes be cured, and at any 
stage it may be inhibited, by operation 
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SAECOMA OF THE STOMACH * 

■WITH HEPORT OP THREE CASES 

By John Douglas, M D 
OP New^York, N Y 

ATTEVOINQ SURGEON BELLFVDE HOSPITAL ASSOCIATE 8URQE0V, ST LUKF 8 IIOSPITAI 

Although carcinoma is of common incidence, primary sarcoma of the 
stomach is one of the most unusual forms of neoplasm occurring in that 
viscus Its literature is, therefore, largely made up of isolated case 
reports with but few special articles, and little or nothing is found in most 
text-books on this subject Having had the opportunity of operating on 
three cases, my interest was stimulated to a search of the literature, and 
to make an attempt to gather therefrom some knowledge of the surgery 
of this disease This, with the three case reports, is the basis of this paper 
Frequency of Occurrence — Fenwick, m 1902, stated that sarcoma 
occurred in 5 to 8 per cent of stomach tumors Yates, in 1906, 2 per cent , 
based on records of 800 cases of tumor of the stomach Ewing, m 1919, 
gives I per cent Smithies and Ochsner, in 1919, in an analysis of 921 cases 
of cancer of the stomach, found but 4 cases of sarcoma Ziesche and David- 
sohn, in 1909, from the statistics of various German operative clinics and 
autopsies estimate i per cent Two of the cases here reported are the 
only cases of sarcoma of the stomach to be found m the operative records 
of Bellevue Hospital During the period from January i, 1911, to July i, 
1919, e,ight and one-half years, there were 702 cases diagnosed as carcinoma 
of the stomach on discharge from Bellevue Hospital As there were 
only 97 operations for carcinoma of the stomach and the percentage of 
autopsies was small, there is the possibility that several of these cases 
were incorrectly diagnosed It is of interest to note that of the 97 oper- 
ative cases of carcinoma, 48, or nearly 50 per cent , died while still m the 
hospital The other case of sarcoma of the stomach here reported is the 
only one from the surgical records of St Luke’s Hospital, N Y 

Age — The average age of incidence of carcinoma of the stomach, accord- 
ing to the United States Census report of 1911, was 61 2 years Sarcoma, 
however, as a rule, occurs m younger patients Ewing states that lympho- 
sarcoma occurs chiefly m young subjects The age of the patients with 
sarcoma reported in the literature ranged from three and one-half to 
ninety-one years In a series of 150 cases reported by Ziesche and David- 
sohn in 1909, in 118 of which the age was given, the age by decades was first 
decade, 3, second, ii , third, 18, fourth, 15, fifth, 29, sixth, 24, seventh, 12, 
and eighth, 6 The average age being 41 6 In a smaller senes reported by 
Burgaud m 1908 the results by decades were practically the same 

Form estimates the period of greatest frequency of occurrences of 
sarcoma of the stomach as forty to sixty The average age for lymphosar- 
* Read before the New York Surgical Society, February 25, 1920 
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coma IS given as thirty-six years In the cases of my own three patients 
the ages were thirty-six, thirty-eight, and forty-one years 

Sex — The sex of the patients has been almost equally divided in the 
reported cases 

Etiology — Ewing states “The occurrence of atypical productive in- 
flammatory lesions must be regarded as fully in accord with established 
views regarding the nature of sarcoma, that is, the inflammatory origin 
of sarcoma, especially lymphosarcoma” He quotes Moser and Kehr 
that “ sarcoma may follow ulcer appears possible, but this relationship 
has not been satisfactorily proven ” This relationship is denied by 
Lecene and Burgaud, and Levine writes “ Lymphosarcoma is only a 
manifestation of a systemic disease which embraces the whole lymphoid 
system A discrete tumor of lymphosarcoma is always surrounded by 
diseased lymphoid tissue, and the operation is followed not by a recur- 
rence, but by the development of the latter tissue into new tumors ” 
This latter statement would appear to be effectually disproven by the 
number of cases which have survived operation for a considerable time — 
one case reported as being without recurrence fourteen years after opera- 
tion In the specimen shown in the illustration it appeared by gross 
examination as if the large sarcomatous ulcer had originated from the 
edge of an older cicatrizing ulcer near the pylorus, but this was impos- 
sible to prove by microscopical examination 

Pathology — Sarcoma of the stomach may be divided into three dis- 
tinct groups of cases ( I ) Spindle-cell myosarcoma , (2) lymphosarcoma, (3) 
miscellaneous round-cell or lymphosarcoma, the nature of which is uncer- 
tain They may be diffuse, involving the whole stomach, or form large 
masses or be polypoid Cantwell removed one weighing 12 pounds 
Barrington Ward reports a case in which the mass projected into the 
stomach cavity near the pylorus in such a manner as to obstruct the exit 
of the stomach A considerable number of cases are reported as exogas- 
tric tumors They have, therefore, been classified by Burgaud as exo- 
gastric, endogastric, and infiltrating 

As the round-cell variety and lymphosarcoma originate in the sub- 
mucous layer and the spindle cell in the muscular layer, ulceration does 
not occur as readily as in carcinoma, which originates in the epithelial 
layer Lymphosarcoma and the round-cell variety are usually infiltrat- 
ing, while the spindle cell or myosarcomata form discrete tumors which 
may either be sessile or peduncleated and often grow to a large size At 
a recent meeting of the New York Pathological Society Pagenstecher 
showed a specimen of myosarcoma which weighed ii pounds Cystic 
degeneration of these larger tumors not infrequently occurs 

Concerning the relative frequency with which the various forms of 
sarcoma occurred. Form, in an analysis of 200 cases, in 190 of which the 
variety of the lesion was noted, found round-cell (including lymphosarcoma) 
in 98, spmdle-cell in 39, polymorphous structure in 14, and special forms as 
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angio or myosarcoma m 39 According to Hesse, perforation occurs in 8 
per cent of the cases 

Round-cell and lymphosarcomata increase more slowly in size than 
spindle-cell, and, judging from the statistics of the progress of the disease, 
cases of sarcoma of the stomach metastasize less rapidly than carcinoma, 
and the length of life after the appearance of the disease in non-operative 
cases appears to be longer than in carcinoma cases Therefore, operative 
results should afford a better prognosis than in carcinoma ventnculi 

It would appear that a benign tumor, as a leiomyoma, may exist for 
years, grow slowly, and then become sarcomatous Kimpton reports 
such a case in a woman of thirty, in whom he resected the stomach for 
a round-cell sarcoma The patient stated that she first noticed the tumor 
when she was eleven years old 

Metastases — ^While forming less rapidly than m carcinoma, metas- 
tases, when they do occur, are most frequently found in the lymph-nodes 
in relation to the stomach, and secondly in the liver, as occurs in car- 
cinoma In only one of my three cases. Case I, were the glands involved, 
in which instance they were of considerable size, and of a consistency and 
appearance that made the operative diagnosis of sarcoma probable 
Location of the Lesion — An analysis of 146 cases in which the Hocation 
of the lesion was given, published by Flebbe in 1913, showed it to be 
located at the pylorus in 37, greater curvature, 30, posterior wall, 26, lesser 
curvature, 13, anterior wall, 8, cardia, 3, pylorus and both curvatures, 2, 
while in 27 cases almost the entire stomach was infiltrated 

Symptomatology — As a rule, a previous history of gastnc disturbance 
IS absent in sarcoma of the stomach Pain is the most constant symptom 
and IS present in most cases , but the amount of pain as with the other 
symptoms would appear to depend somewhat on ulceration Vomiting, 
and especially hsematemesis, is less frequent than in caranoma, and as the 
growth does not so often affect the pylorus, or even if in the pyloric 
region, is not as apt to cause stenosis as is carcinoma, the symptoms of 
pyloric obstruction are not so common Cachexia develops more slowly 
than in carcinoma, but anaemia is mentioned as a frequent symptom In 
none of my three cases was the latter of prominence The presence of an 
inflammatory leucocytosis has also been recorded Albumen in the urine 
IS mentioned as one of the occasional symptoms This is explained by 
the presence of metastases in the kidney and therefore would not be a 
symptom of a stomach sarcoma, and if not due to coincident nephritis, 
would contraindicate operation When the growth is infiltrating a mass 
may not be felt, but in some of the infiltrating cases and many others a 
palpable tumor is present, especially in the case of exogastnc tumors, 
which grow to a large size In one of my cases, although the tumor was 
of the infiltrating lymphosarcoma type, the mass formed by the enlarged 
glands could be palpated before operation Schlesinger states that an 
enlargement of the spleen is found in 10 per cent of the cases of sarcoma 
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of the stomach, especially m lymphosarcoma, although this is not neces- 
sarily due to metastasis 

The examination of the gastric contents in carcinoma usuall} shou s 
the absence of free hydrochloric acid This, while not absolutely diag- 
nostic, IS of aid in making the diagnosis In sarcoma free hydrochloric 
acid is apt to be present, although frequently absent In both of my 
cases in which a gastric analysis was done free hydrochloric acid was 
present in the expressed test meals Blood in the stomach contents or 
stools IS not as frequently found as in carcinoma Occasionally cellular 
elements from the tumor may be found in the return from a test meal or 
gastric lavage which would indicate the presence of sarcoma 

Radtographic Exaimnahon — Although a positive diagnosis of sarcoma 
could not possibly be made by a radiographic examination, the X-ray is 
the greatest aid we have in making a diagnosis of the presence of an 
operative lesion Deformity of the stomach, filling defects, irregularity 
of the outline, interference with the peristaltic waves, the relation of the 
stomach to an exogastnc tumor, all point to a necessarily operative con- 
dition, which, after all, is the closest we can hope to come m the pre- 
operative diagnosis of most gastric disorders 

It has been suggested that an infiltrating tumor may be diagnosed by 
a fluoroscopic examination demonstrating the inability of pressure with 
the hand to indent the infiltrated stomach wall Also where so large a 
portion of the stomach is shown to be infiltrated that operative cure is 
impossible, the careful radiographic examination can prevent unneces- 
sary surgery in a hopelessly inoperable case In two of my cases which 
were radiographed, a radiographic diagnosis of ulcer was made m one 
and of carcinoma in the other 

Cases Repoited in the Literature — In the 150 cases reported by Ziesche 
and Davidsohn m 1909, the majority were fiom autopsy reports, there were 
52 operative cases Of these 31 were exogastnc tumois In 25 of these 
resection of the tumor was reported, 7 died as a result of operation, ii 
recovered, but no subsequent report was made, while 7 were reported well 
three months to three years after operation In the other 6 exogastnc 
tumors, where operative procedure other than resection was resorted to, all 
died Of 21 gastric tumors, 12 were resected and 5 died Of 5 that re- 
covered there were no subsequent reports and two were reported well, one 
case a year, and the other four years after operation 

In 9 gastric tumors in which resection was not performed, 4 being gastro- 
enterostomies and 5 exploratory laparotomies, all died Thus there were 37 
resections of which 25 recovered, a mortality of 32 per cent 

Frazier, m 1913, reported 28 operative cases Of these ii correspond 
to Ziesche and Davidsohn’s list of operations, one of them being an explora- 
tory laparotomy There are 17 additional cases in Frazier’s list, 7 of which 
were reported subsequent to Ziesche and Davidsohn’s paper He does not 
include, however, 16 exogastnc resections, ii resections of gastric tumor, 
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and 14 cases, operated on by other methods than resection, in the list of 
Ziesche and Davidsohn This makes a total of 69 operations and 54 resec- 
tions up to 1913 It IS of interest to report here that one of these patients 
in Frazier’s list operated on by Moschowitz in 1909 died in 1919 of another 
disease with no signs of recurrence of the sarcoma Kimpton has recently 
reported a case without recurrence five years and ten months after opera- 
tion for round-cell sarcoma , and the case reported by Rupert operated on 
by Schopf was well fourteen years after operation The most complete 
analysis of the largest number of cases that I have been able to find in 
the literature is that of Form, published in 1914, who brought the list of 
reported cases up to 200 A complete bibliography is included in his report 
Since the report of this group of cases the following cases have been 
reported, or were not included therein 

Huntington Woman, aged 67 years, fibrosarcoma, size of cherry, originating m 
pyloric region Resection of pylorus Reported well two months later 

Mayo, W J Man, aged 38 years, resection of stomach for tumor size of head 
lying in pelvis Recovery Death in six months from recurrence 

Mayo, C H Man, aged 43 years, intrinsic myxosarcoma Patient well at end 
of one year 

Medina and Egana Man, aged 37 years, fibrosarcoma of lesser curvature and 
posterior wall with pylorus intact Resection, with anterior gastro-enterostomy Patient 
well one and a half years later 

Barrington, Ward Man, aged 25 years, round-cell sarcoma, size o>f fist, growing 
from pyloric region in stomach Successfully resected 

Fritzesche Reports a case of sarcomatous leiomyoma of the stomach operated on 
by Quervain, which had perforated, the tumor originating from the greater curvature 
Hartz Man, aged 41 years, round-cell sarcoma of the anterior wall and lesser 
curvature of the stomach Exploratory laparotomy by Montgomery Died sixteen 
days later 

Kimpton Woman, aged 30 years Multiple pedunculated round-cell sarcoma, - 
involving pyloric end of stomach Well five years ten months after resection 

SCHLESINGER Boy, aged 17 years, operated by Foderl Lymphosarcoma of pylorus 
Resection , recovery Man, aged 32 years, lymphosarcoma of cardia and posterior wall 
Extensive metastasis Exploratory laparotomy Man, aged 66 years, diffuse lympho- 
sarcoma, involving middle of stomach between cardia and pylorus Extensive metastasis 
Exploratory laparotomy 

Seven cases are reported from autopsy records Two by Warner, both of which 
were leiomyosarcoma, one from the greater curvature and the other from the pyloric 
region One of fibromyxosarcoma, by Rohdenburg, and one of myosarcoma which 
weighed eleven pounds, by Pagenstecher Two by Giacoma, one of which, a man aged 
65 years, had a round-cell infiltrating submucous tumor forming several polypoid masses, 
the other a woman, aged 91 years, with a round-cell sarcoma infiltrating the pylorus 
Saito reports the autopsy on a woman, aged 27 years, with an infiltrating tumor of the 
lesser curvature from the pylorus to the cardia, which showed mixed tissue elements 
of myxosarcoma and carcinoma cells, or a true carcinosarcoma 

In addition to these 18 cases, 7 cases from the literature not included 
m the list of Form collected by Medina and Egana, and the 3 cases of 
resection reported by the wnter, making a total of 228, there are articles 
and case reports noted in the Index Medicus for 1914 to 1919 by Burty, 
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Fig I — Cnse I Sarcoma of stomach Section through tumor X 600 Fig 2 — Case I Sarcoma of stomach showing infiltration of stomach walls with tumor 

cells X 600 





Fig 3 — Case III Section of stomach removed showing sarcomatous ulcer 
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Geymuller, Hesse, and Koetthtz, but none of the journals containing these 
articles are at present obtainable at the New York Academy of Medicine 
The articles by Burty and Koetthtz aie each reports of one case, making 230 
cases reported in all 

The following is a biief report of the three cases repoited on by the 
writer of this paper 

Case I — ^Woman, aged thirty-eight years, admitted to St Luke’s 
Hospital Ma)’' 27, 1917 Had an appendectomy four years ago for 
symptoms of indigestion which were not relieved by the operation 
Symptoms have been worse for past six months when she developed 
pain in the right hypochondrium made worse by eating 

Examination revealed an 11 regular mass in the light hypo- 
chondrium No radiogiaph examination or gastric analysis was 
done as a preoperative diagnosis of cholecystitis was made At 
operation the pyloric end of the stomach was found greatly infil- 
trated, the wall measuring i 5 cm in thickness There were a num- 
ber of enlarged white lymph-nodes along the greater curvature, the 
largest of which was 2 5 by 2 cm in diameter The pyloric third of 
the stomach was resected, an operative diagnosis of sarcoma being 
made Operation was difficult on account of the large blood-vessels 
about the stomach and glands The patient died of hemorrhage 
and shock the following day “ Examination of the specimen showed 
lymphosarcoma in the stomach and glands ” (Figs i and 2) (Dr F C 
Wood) Mucous membrane not ulcerated 

Case II — Woman, aged forty-one years, admitted to Bellevue Hos- 
pital on July 24, 1917 Had been operated on one year previously 
for a gynascological condition Had belched gas after meals for two 
years Had lost 40 pounds in weight m last year Pam m epigastric 
region and occasional vomiting for past few weeks Gastric analysis 
after Ewald meal showed total acidity of 38 No free hydrochloric 
acid, lactic acid, blood or bile After a Boas meal free hydrochloric 
acid was present Urine examination, blood examination, and Was- 
sermann negative X-ray examination indicated the presence of 
ulcer of the pylorus No mass could be felt 

At operation an infiltiation of the pyloric end of the stomach 
was found It was not adherent and the glands were not enlarged 
A lesection of the p)doric third of the stomach was done by the 
Billroth No 2 method The patient made a good recovery from the 
operation She was allowed up in a chair sixteen days after opera- 
tion with the wound healed, but she did not regain strength and 
vomited at times Her mind was cloudy and the patient died 
twenty-three da5'^s after operation 

Pathological Diagnosis — ^Lymphosarcoma of stomach (Dr Chas 
Norris) 

Case III — Man, aged thirty-six }ears, admitted to Bellevue Hos- 
pital September 22, 1918 

Had been operated on m another hospital one year previously 
for vaiicose veins of the legs No history of gastric disorder pre- 
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vious to three months before admission, when he began to have 
pam and distress in his epigastnum and right hypochondnum, at 
first in no relation to meals, later after eating Did not vomit until 
two nights before admission Had lost 15 pounds m weight 

Gastiic Analysis — ^Total acidity, 22, free hydrochloric acid, 16, 
lactic acid, o, urine, negative Blood examination Red blood-cells, 
4,422,000, haemoglobin, 78 per cent , white blood-cells, 11,000, poly- 
nuclear cells, 77 per cent 

X-ray examination revealed a marked deformity of the stomach, 
a diagnosis of perforating carcinomatous ulcer being made 

At operation a large callous ulcer of the posterior wall was found 
which had perforated and was adherent to the pancreas (Fig 3) 
There weie no enlarged glands The stomach was separated from 
the pancreas with difficulty and resection of one-third of the stomach 
by the Billroth No 2 method was done Examination of the speci- 
men showed lymphosarcoma (Figs 4 and 5) (Dr Douglas Symmers) 
The detailed report-by whom is here given 

“ Microscopic examination of the stomach shows the presence of 
extensive necrosis of the mucous membrane The muscular wall is 
enormously infiltrated and destroyed by cells, some of which are 
the type of small lymphocytes, but most of which are apparently 
large lymphocytes 

" Assuming that the blood was examined during life and that no 
evidences of lymphatic leukaemia were detected, the best interpreta- 
tion of the histological findings would appear to be that of a growth 
belonging in the category of the lymphosarcomata 

“ In this connection it is interesting to recall that the stomach is 
occasionally the seat of a growth of similar histological appear- 
ances which, after the lapse of a certain length of time, suddenly 
commences to pour its cells into the blood stream, constituting a 
true leucsemia The latter phenomenon is rapidly followed by death 
This IS the so-called leucosarcoma of Sternberg It is possible that 
this case is an example of this lesion It is likewise interesting to 
note that there are varieties of lymphosarcoma which, after attain- 
ing relatively enormous proportions, undergo involution and dis- 
appear either spontaneously or under the influence of such applications 
as radium or the X-ray Thus the lymphosarcomata vary greatly 
111 malignancy ” 

The patient made an excellent lecovery and has no symptoms of 
recurrence sixteen months after operation 

SUMMARY 

Sarcoma of the stomach occurs in i per cent of all stomach tumors 
The average age of incidence is 41 6, m contrast with an average age of 
61 2 for carcinoma The average age for lymphosarcoma is earlier than m 
the other forms 

Round-cell and lymphosarcoma are the most frequent forms found 
They are more apt to be infiltrating, but the round-cell may project into 
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the stomach or form pedunclcated tumors They result in ulceration 
oftener than in other sarcomata, but not as frequently as in carcinoma 
Spindle-cell and myosarcoma are apt to form large exogastric tumors 
While statistics show that the most common site is in the region of the 
pylorus, especially m the infiltrating form, other portions of the stomach 
are more frequently involved, and the pylorus itself is less often at- 
tacked or obstructed than in carcinoma Metastasis also occurs less 
rapidly than in the latter, and the operative prognosis should therefore 
be better 

The diagnosis can rarely be made with certainty , the X-ray examina- 
tion furnishes the most useful evidence When m the presence of a 
tumor in a patient younger than those m which cancer is usual a short 
history of gastric disturbance, absence of blood in the gastric contents 
and stool, and the presence of free hydrochloiic acid, the absence of 
cachexia, and the presence of anaemia, while not ruling out cancer, ulcer, 
01 syphilis of the stomach, may cause the diagnosis of sarcoma to 
be considered 

The total number of authenticated cases now recorded is brought up 
to 230 with a probable larger number on record, the reports of which are 
not now available To the number of operative cases, m addition to the 
69 previously reported m the lists of Ziesche and Davidsohn and of Fraziei, 
may be added the 8 cases from the literature collected by Medina and 
Egana, one case in this list being reported by Form, but not included in 
the operative list, one case by Form, the additional ii reported m this 
paper, and the 3 cases of the writer, a total of 92 operative cases, of which 
69 were resections either of the exogastric tumor or of part of the stomach 
and 23 were either gastroenterostomies or exploratory laparotomies 
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HYPERPLASTIC TUBERCULOSIS OF THEIINTESTINES * 

By Seward EsDiUN, M D 
OF New Yobk, N Y 

(From the Second Surgical Division, the New York Hospital) 

The abdominal surgeon encounters tuberculosis in various forms with 
moderate frequency 

The serous form of tuberculous peritonitis is not uncommon and is 
often surprisingly benefited by laparotomy with the removal of the vermi- 
form appendix or Fallopian tube, which may be found to be the focus 
of infection 

In plastic or sero-fibrinous tuberculous peiitomtis, however, and in 
ulcerative entero-pentoneal tuberculosis, where interfeience may be neces- 
sary for the relief of intestinal obstruction or fecal abscess, the prognosis 
is much less favorable, for the disease is likely to continue its progress 
and the obstruction to recur, despite an operation, which may have consisted 
m mere separation of adhesions, or a side-tracking anastomosis or a resection 
Tuberculosis, limited to the Fallopian tubes or to the appendix, is 
occasionally found at operation upon those organs and their early excision 
may prevent the development of a generalized tuberculous peritonitis In 
these cases the diagnosis is frequently made by the pathologist 

The form of tuberculosis with which we are to deal in this paper is the 
chronic hyperplastic tuberculosis of the intestines, which, although compara- 
tively rare, affords an interesting field for radical surgery 

From Its seat of election it has been variously designated as “ ileo-csecal 
tumor” (Duranti) , “typhilitis resembling cancer” (Hartmann) , "the real 
surgical tuberculosis of the caecum ” (Berard) 

Factors which constitute indications for surgery in this condition and 
which at the same time definitely influence the results obtained are the slow 
growth of a painless tumor, with a strong tendency to stenosis and to 
chronic obstruction the limited area of involvement, permitting of excision , 
the attenuation of the tuberculous infection in the lesion and the comparative 
freedom from association with active pulmonary tuberculosis 

Of the six cases of chronic hyperplastic tuberculosis of the intestines 
recorded below, five occurred in the service of the Second Surgical Division 
of the New York Hospital, and are published by the courtesy of Dr Eugene 
H Pool, chief of service, and of Dr F W Bancroft, vhose operative cases 
are included in this report 

The sixth case was operated upon by the wnter at Bellevue Hospital in 
1913, and the patient was shown before the Surgical Section of the New York 
Academy of Medicine, March 4, 1914 

Case I — Chrome hyperplastic tuberculosis of the ccecum Opera- 
tion Resection of the ccecum Stde-to-side ilco-colostomy Recovery 
Mohammed B Hindu from East Indies, aged 20 years Tailor 

* Read before the New York Surgical Societj, Februarj 6, 1920 
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Admitted to the New York Hospital, April 22, 1918 Discharged May 
14, 1918 

Chief complaint Cramp-like pains in right lower abdomen 
Past history Denies any previous illness 
Venereal history is negative 

Present illness This began 2^ months ago with cramp-like pains 
centenng about the umbilicus and later localized in the right lower quad- 
rant There was' no vomiting, constipation nor diarrhoea 

After a few days the pains passed away and the patient has felt 
well until four days ago, 

Four days ago there occurred a similar attack of severe cramping 
pain, at first general, and later localized m the right lower quadrant, 
with constipation, but without vomiting No urinary symptoms 

Physical examination on admission showed an undernourished 
young Hindu who did not appear acutely ill Temperature, 100° F , 
pulse, 88 , respiration, 22 

Lungs showed signs of old inactive tuberculosis at both apices 
Abdomen was thin walled and not rigid In the right lower quad- 
rant was palpable a firm, oval, slightly tender mass in the region of 
the caecum and slightly movable laterally 

Admission diagnosis Subacute appendicitis 

Operation by Dr Seward Erdman, April 23, 1918 Right rectus 
incision No free fluid was encountered, nor was there the appearance 
of any acute inflammatory process The appendix and the caecum 
proper were moderately thickened, but the ascending colon from the 
level of the ileo-caecal valve neaily up to the hepatic flexure was very 
markedly thickened, tumefied and with a dull red, roughened serosa 
presenting tiny elevations which resembled tubercles 

The external diameter of the colon was slightly larger than normal, 
but the great thickening of the walls caused an almost complete occlusion 
of the lumen 

The mesenteric lymph-nodes adjacent were enlarged to the size 
of from I cm to 2 5 cm m diameter 

Elsewhere in the abdomen the intestines and the peritoneum appeared 
and felt normal 

The cascum was then resected, including three inches of ileum and 
the ascending colon up to the hepatic flexuie, and a side-to-side ileo- 
colostomy performed, using the transverse colon 

Pathological Repoit — Tuberculosis of ciecum Mucosa of caecum 
at orifice of appendix presents an ulcer area 4 cm m diameter The 
walls of the caecum are very much thickened and contain tubercles 
Post-opei attve Notes — Convalescence was very smooth There was 
slight superficial wound drainage and the patient went home on the 
twentieth day after operation Weight on discharge was 95 pounds 
Follow-up Notes — At eighteen months after operation, the patient 
IS worlnng as usual and 111 better physical condition than when he was 
in the hospital He has no complaints and the bowels are regular, daily 
At twenty-two months after operation, he remains perfectly well 
and has gained over 1 5 pounds in weight 

Case II — Chrome hyperplastic tuberculosis of ileum and ceveum 

638 







Fig 2 — Case III H^pe^plastlC tuberculosis of sigmoid after barium enema showing filling 
defect in sigmoid suggestive of neoplasm 
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StncUire of rectum Opciation Rcscctwu of ccccum and i 6 inches 
of terminal ileum Ilco-sigmotdostomy Left inguinal colostomy. 
Died in hospital 

Benjamin W, Austrian, aged thirty-two jears Admitted to the 
New York Hospital, November 5, 1917 Died November 23, 1917 
Chief complaint Cramp-like abdominal pain Bloody diarrhcea 
Past history In 1910 was operated upon for hemorrhoids at an- 
other hospital, but an ulcerated condition was found 

In 1911, at another hospital, a temporary right inguinal colostomy 
was performed, to permit irrigations of the colon with silver 
nitrate solutions 

Venereal infection is denied and the Wassermann is negative 
Present illness About seven months ago he began to suffer from 
severe cramping abdominal pain, coming on immediately after food 
and lasting about an hour Also there occurred profuse diarrhoea, 15 to 
20 stools a day, with mucus and occasionally blood Loss of weight is 
estimated at 20 pounds m the past seven months 

Physical examination on admission Temperature, 100° , pulse, 100 
Lungs reveal signs of an old tuberculous process at the left apex 
Abdomen There ts a small incisional hernia at the site of the 
healed colostomy wound m the right lower quadrant 

Rectal examination shows hemorrhoids and highei up a- partial 
stricture of the rectum 

Stool examinations m the hospital did not show any blood 
X-ray examination after a barium enema revealed a filling defect 
of the lower sigmoid and rectum, suspicious of a neoplasm (Heren- 
deen) (Fig i) 

Operation by Dr F W Bancroft, November 14, 1917 
Right papamedian incision m lower abdomen 

The terminal ileum and the caecum were found very markedly thick- 
ened and the lumen much diminished 

The caecum and about 16 inches of terminal ileum were resected 
and an ileo-sigmoidostomy was performed, to which was added the 
first stage of a left inguinal colostomy below the anastomosis, for the 
purpose of better drainage on account of the rectal stricture 

This sigmoid loop was opened with the cautery forty-eight hours 
after operation 

Pathological Report — Chronic tuberculosis of the intestine 
Post-opei alive Notes — There was considerable shock Drainage 
vas profuse There were signs of peritoneal irritation, hiccough and 
vomiting, and the patient died on the ninth day after the operation 
No autopsy 

Case III — Chionic hypci plastic tuberculosis of sigmoid Chronic 
ulccj of lectiim and hemoirhoids Operation Exploratory laparotomy 
Hemoi } hoidectomy Improved 

Peter McE , U S , aged twenty-nine years Admitted to the New 
Yoik Hospital, May 18, 1917 Discharged, improved, June 2. 1917 
Chief complaint Pain in lower abdomen Diarrhoea 
Past history No previous illnesses 
Venereal disease denied and blood Wassermann negative 
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Present illness dates from four months ago, when he began to 
suffer from constipation, hemorrhoids and bloody stools, associated 
with occasional dull pains in the left lower quadrant of the abdomen 
Five days ago, after lifting a heavy weight, he felt “ dizzy and 
heavy ” and had diarrhoea with nausea, but no vomiting There was 
dull pain in the lower abdomen and general weakness 

Physical examination on admission Temperature, 1008° F , pulse, 
86 Lungs, negative 

In the abdomen there was palpable a sausage-shaped mass about 
10 X 5 cm m diameter in the left lower quadrant, which was slightly 
movable There was no great tenderness and no rigidity 

Rectal examination showed a moderate hemorrhoidal condition and 
a small ulcer about i cm in diameter, just above the sphincter am 
X-ray examination after a barium enema showed a filling defect 
which was regarded as suspicious of a new growth of the sigmoid 
(Busby) (Fig 2) 

Operation by Dr Seward Erdman, May 23, 1917 Exploratory 
laparotomy 

The general abdominal cavity was free from pathology, but a 
segment of the lower sigmoid about 10 cm in length was found deeply 
congested in appearance and with pronounced thickening of its walls 
This thickening was symmetrical and involved the entire circum- 
ference of the bowel The serosa over it had the sand-paper appear- 
ance suggestive of tuberculosis 

The lumen was only slightly encroached upon There was no sign 
of ulceration, neoplasm or diverticulitis 

The mesenteric lymph-nodes adjacent were enlarged and one was 
removed for examination 

The abdomen was then closed 

The hemorrhoids were then excised, together with the soft ulcer of 
the rectum 

Pathological Repoi t — Sections of the ulcer of the rectum showed 
only chronic inflammation The mesenteric lymph-node was, unfor- 
tunately, lost and not examined 

Post-operative Notes — The wound healed per primam and the 
patient went home on the tenth day after operation 

Follow-up Notes — Eighteen months after operation patient is very 
well and working and has gamed 20 pounds in weight He is constipated 
and has occasional pains in abdomen 

Case IV — Chronic hyperplastic tuberculosis of the ccecum Oper- 
ation Resection of ccecum and 20 cm of terminal ileum End-to-side 
ileo-colostomy Recovery 

Rosie M , Italian woman, aged forty-two years Admitted to the 
New York Hospital October 20, 1919 Discharged improved, Novem- 
ber 21, 1919 

Chief complaint Pam in right lower abdomen with vomiting 
Past History, as obtained through interpreter, was negative as to 
past illnesses Has had four normal confinements 
Venereal history and blood Wassermann negative 
Present illness began three months ago with the gradual onset of 
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increasing constipation, epigastric pain not ladiating and with flatulence 
Gradual loss of u eight and strength No blood in stools 

One month ago had a more severe attack of pain with nausea and 
vomiting and was thought by her ph3sician to have appendicitis 

Three days ago she had another attack of sharp pain in the right 
side of the abdomen with vomiting 

Physical examination on admission Temperature, 98° F , pulse, 80 , 
leucocytes 10,200, with 70 per cent polynu clears , hsemoglobin, 72 
per cent 

The lungs gave no definite physical signs of tuberculosis but the 
X-ray of the chest was suggestive of pulmonary tuberculosis 
The heart showed a mitral stenosis 

Abdominal examination revealed a readily palpable rounded nodu- 
lar mass 111 the region of the caecum, only slightly tender, and which 
could be swung from side to side Giving to the thinness of the abdom- 
inal walls, this tumefaction was visible at times, as was also peristalsis 
X-ray examination after a barium enema showed that the caecum 
did not receive the injection and theie was the appearance of gas at 
the hepatic flexure 

Operation by Dr E H Pool, October 22, 1919, for ileo-caecal tuber- 
culosis Right rectus incision There was no increase of free fluid 
and the intestines and peritoneum seemed normal everywhere except 
in the caecum 

The caecum was the site of a firm, almost hard, rounded, nodular 
mass about 8 cm in diameter, which very closely simulated a carcinoma, 
even when inspected after removal 

The caecum and about 20 cm of the ileum were resected and an 
end-to-side ileo-colostomy performed into the transverse colon 

Pathological Report — Tuberculosis of the caecum, with much 
chronic pi oductive inflammation and scattered tubercles 

Post-operative Notes — There was considerable drainage from the 
wound but the convalescence was satisfactory and the patient left the 
hospital in good condition, four weeks after operation 

February 6, 1920, this patient is shown by Doctor Pool before the 
New York Surgical Society, in good physical condition and without 
symptoms 

Case V — Chrome hyperplastic tuberculosis of ascending colon 
Tuberculosis of peritoneum Opeiation Ca:co-colostomy by lateral 
anastomosis Temporary improvement Died about 4 months after 
opeiation 

Lena R , Russian wmman, aged twenty-seven years Admitted to 
the New York Hospital, August 16, 1919 Discharged improved, Sep- 
tember I, 1919 

Chief complaint Cramp-like pam in the right low'er quadrant 
Past history of constipation for a number of years Has had no 
serious illnesses Has had several children and at present is nursing 
her three-month-old baby 

Present illness began two w'eeks ago with sudden cramp-like pain 
in the right lower quadrant of the abdomen, non-radiating Constipa- 
tion has been obstinate and she has vomited 
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Physical examination on admission Tempeiature, 984° F , pulse, 
84, leucocytes 6000, with 50 per cent polynuclears 
Heart and lungs clear 

Abdomen soft, relaxed Ciecum feels as if dilated and filled with 
fjeces, but is partially reducible on massage, with the accompaniment 
of much gurgling and borborygmi 

Operation by Dr F W Bancroft, August 18, 1918 Upon opening 
the abdomen much straw-colored free fluid was encountered and 
everywhere the peritoneum was studded with tubercles 

On the ascending colon near the hepatic flexurei there was a laige, 
hard, nodular mass formed by the great thickening of the walls of 
the bowel, and encroaching on the lumen so as to cause partial intes- 
tinal obstruction 

On account of the patient’s poor general condition and because 
of the complicating tuberculous peritonitis, resection wa's consid- 
ered inexpedient 

A side-tracking anastomosis was performed by means of a lateral 
anastomosis between the caecum and the transverse colon 

The appendix vermiformid was removed, and the wound closed 
Pathological Report — Chronic inflammation of the appendix 
Post-operative Notes — The convalescence was very easy and the 
patient left the hospital improved on the fourteenth day after operation 
Follow-up Notes — Six weeks after operation the patient was read- 
mitted to the hospital suffering with symptoms of chronic intestinal 
obstruction, with abdomen distended and of doughy consistency 

X-ray examination after a banum meal showed evidence of much 
kinking and adhesions in the small intestines 

The patient went home without operation and rapidly lost ground, 
and died about four months after operation 

Case VI — Chronic hyperplastic tuberculosis of ileum Enteio- 
peritoneal tuberculosis Pei-f orated ulcei Opeiation Resection of 
jj cm of ileum Ileo-colostomy Recovery 

Ellen V , Greek woman, aged twenty-six years Admitted to Belle- 
vue Hospital June 25, 1913 Discharged improved, August ii, 1913 
Chief complaint Pam m right lower abdomen with vomiting 
Past history Was well until two years ago, when after her arrival 
in Amenca, she began to lose weight and strength Has had no definite 
pulmonary symptoms Her appetite and bowels are normal 

Present illness began two months ago with an attack of moderately 
severe pain in the right lower quadrant of the abdomen with nausea 
and vomiting 

Similar attacks have occurred several times in the past two months, 
the last one beginning four days ago 

For four days she has been confined to bed No blood in stools 
Physical examination on admission Temperature, 101° F , pulse, 
96, respirabon, 24, leucocytes, 21,000, with 80 per cent polynuclears 
Heart and lungs negative 

Abdominal examination reveals a palpable mass m the right lower 
quadrant, which is moderately tender and fixed 

Operation by Dr Seward Erdman, June 27, 1913 Right rectus in- 
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cision A mass the size of a fist was found in the right inguinal legion 
made up of matted loops of terminal ileum and ceecum, forming the 
walls of a fecal abscess at the site of a perforated tubeiculous ulcer 
m the lower ileum 

For several inches distal to the perforation, the ileum was verj'^ 
much thickened and the lumen almost completely occluded 

The appendix vermiformis also was much thickened, but the cjecum 
was nearly normal 

About 15 cm of the diseased ileum were resected and a side-to-side 
ileo-colostomy performed, using the transverse colon 

The appendix also was removed 

Pathological Report — Chrome tuberculosis of the ileum and ap- 
pendix The section of ileum presented a perforated ulcer, and 
distal to this there Avas very marked diffuse tuberculous hyperplasia 
of the Avails 

Post-operative Notes — ^There Avas considerable drainage from the 
Avound but it Avas never fecal The patient Avas discharged improved, 

SIX Aveeks after operation 

Follow-up Notes — The Avound AA^as finally completely healed m three 
months after operation 

Nine months after operation, the patient Avas shoAvn before the 
Surgical Section of the NeAV York Academy of Medicine m very fair 
geneial condition Soon after this time she returned to Greece and 
has not been heard from 

Tuberculosis of the intestines is encountered in four different types, 
according to the classification of the French school 

1 The ulcerative type, or tuberculous enteritis, Avhich is a common and 
often primary lesion in children , also occurs as a secondary lesion in adults 
Avith advanced pulmonary tuberculos'is (Weigert asserts that it is found 
in 90 per cent of advanced tuberculosis ) 

This type is not generally regarded as a field for surgery, although 
E Archibald, of Montreal (“ American RevieAv of Tuberculosis,” Baltimore, 
1917), does advocate operation in many of these cases and reports a series 
of cases, some of Avhich Avere benefited by resection or by side-track- 
ing anastomosis 

2 The cicatncial or stenosing type This results from contracture of 
the completely healed ulcer and produces a narrow fibrous stricture, giving 
the appearance of a ligature tied about the boAvel Its site is usually m the 
small intestine, and it may be multiple When present in the large intestine, 
it never causes real obstruction, but at most only a shelf -like projection into 
the lumen 

3 The entero-peritoneal type selects the ileo-caecal region and it combines 
ulceration Avith hyperplasia of the intestinal Avail, and further, it involves 
the adjacent peritoneum, mesentery and lymph-nodes It forms a tumor by 
the matting together of loops of bowel, and fecal abscess resulting from 
perforation of an ulcer is not uncommon Occasionally a spontaneous entero- 
enterostomy takes place betAveen adjacent loops of intestine 

4 Chronic hyperplastic tuberculosis, Avhich according to Hartmann con- 
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stitutes 85 per cent of all tubeiculosis of the intestines in adults, is the fourth 
type It IS essentially a disease of the csecum but is also found in the terminal 
ileum, the flexures of the colon and in the rectum 

In our series of cases, the first four were of the hyperplastic type, the 
fifth combined the hyperplastic type with general tuberculosis of the peri- 
toneum, and the sixth case combined the hyperplastic with the entero- 
pentoneal type 

The distinctions between these four types are not always sharply drawn 
Etiological Factors — Age In our senes of cases of chronic hyperplastic 
tuberculosis of the intestines the average age was just under thirty years, 
which IS in harmony with the statement that it is most common between twenty 
and forty years This fact isl of some weight m differentiating tuberculosis 
from carcinoma 

Whether ileo-cascal tuberculosis may be primary or whether it is always 
secondary to pulmonary tuberculosis is a question upon which opinions vary 
Cumston says that “ the hyperplastic type is usually, one might say 
always, primary ” 

Hemmeter believes that it is always secondary to pulmonary tuberculosis 
That tuberculous infection may occur primarily in the intestinal tract 
IS supported by mcontestible autopsy evidence, and although comparatively 
rare in the adult (1 e , from i to 3 per cent ), it is so found m from 17 per cent 
to 37 per cent (Heller) m infants and young children, but here the usual 
lesion is either tuberculous entero-colitis or tuberculous pentomtis and not 
the hyperplastic type 

The greater frequency in childhood has been attributed to the ingestion 
of milk from infected cows, to the habit of picking up contaminated objects 
and putting them into the mouth, but probably still more important is suscepti- 
bility to entero-colitis and acute infectious diseases which may leave a 
receptive mucous surface 

August J Lartigau, in 1901, in a very thorough study of a case of hyper- 
plastic tuberculosis, with most exhaustive autopsy, was convinced that the 
intestinal lesion was primary in his case 

In our own series of six cases, four had definite signs of pulmonary 
tuberculosis, although m no case was the lesion found to be very active 
With the aid of the X-ray examination of the lungs, it is probable that 
a pulmonary lesion will be moie frequently recognized 

The mode of infection may be either indirect, where the bacilli are 
borne by the blood or lymph from a lesion elsewhere, the lungs or the 
mesenteric lymph-nodes, or direct, through the mucosa from ulcers on 
Its surface 

This direct method may apply not only to the primary cases but also to 
those which are secondary to pulmonary tuberculosis where sputum, laden 
with tubercle bacilli, is often swallowed by the patient 

Food stagnation with attendant injury to the mucosa must be a factor of 
real determining import m the hyperplastic type, for this form is found 
in the three areas of stagnation, to wit, lower ileum, csecum and rectum 
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Pathology — The characteristic pathology of the hyperplastic tubercu- 
losis IS that of a massive thickening of the intestinal wall, especially involving 
the submucosa' and the subserous layer It represents the peculiar reaction 
of the lymphoid tissues against tubercular toxins of a lessened virulence 
The slow-growing, nodular tumor, situated usually in the right iliac 
fossa, may attain a size of fiom 8 to 20 cm m diameter 

Its consistency is hard and presents a bossed surface, so that macroscopi- 
cally it may very closely simulate carcinoma 

The tendency is to stenosis and chronic obsti uction, due to encroachment 
on the lumen by the greatly thickened walls 

The appendix vermiformis often remains free fiom the tuberculous 
process, but it is usually buried in adhesions 

Frequently there is an adherent envelope of sclerosed adipose tissue 
(Hartmann and Pilliet), and upon raising this envelope the caecum becomes 
visible, enlarged, indurated, dull 1 ed and vascular, but in general preserving 
its shape 

Tubercles are few and scattered or may be entirely absent Usually the 
whole circumference of the cascum is involved 

The mucosa is thickened, with uneven surface and polypoid projections, 
and except very early, or in rare cases, ulcers are found 

The submucosa is the seat of the earliest and greatest hyperplasia and 
tubercles and giant cells aie most frequently found here 

The muscle coats are little affected or appear hypertrophied by infiltra- 
tion with connective-tissue cells 

The subserous layer, like the submucosa, is markedly thickened and the 
great increase of fibrous tissue here contributes largely to the rigidity of 
the mass 

The peritoneum overlying is much thickened and reddened and the 
mesenteric lymph-nodes are practically always enlarged 

The stenosis is rarely annular but more often cylindrical or funnel-shaped 
and the cavity of the cascum may be almost obliterated, in general, the 
obstruction is dependent on the length and tortuosity of the diminished lumen 
Complications may develop later in the disease, and among these tubercu- 
lous peritonitis is at all times a danger, perforation may occur above the 
stenosis (as in our Case VI) 

Acute obstruction is very rare, as is also intussusception 
Fistula formation or entero-anastomosis may follow perforation 
General miliary tuberculosis may supervene, or a sepsis from mixed 
infection 

Symptoms — The onset of the disease is slow and insidious, and it is 
estimated that it is usually from one to three years before the gradually 
increasing stenosis directs attention tq the local lesion and leads the patient 
into the hands of the surgeon 

Early symptoms are indefinite gastro-intestinal disturbances, frequently 
with alternating constipation and diarrhoea 
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Fever is usually absent and loss of weight and strength only occur late in 
the disease, unless due to pulmonary or other complications 

Pain marks the beginning of real stenosis and assumes a violent colicky 
character following the ingestion of food, sometimes immediately, but more 
commonly after an interval of two to three hours 

The pains last from one to several minutes and may be repeated many 
times during the process of digestion, and are usually referred to the right 
lower quadrant, whence they radiate across the abdomen 

“ Ballooning of the intestines, visible peristalsis, clapotage, boiborygmi, 
accompanying the colic and with the appearance of an elongated tumefaction, 
make up the syndrome of Koenig” 

Vomiting IS rare and never fecal, the stools occasionally show occult 
blood, and more rarely tubercle bacilli and pus 

In our series of cases the average duration of symptoms noted by the 
patient was only three months, and m each case this probably corresponded 
with the development of the definite stenosis 

Diagnosis — Carcinoma of the caecum is very frequently confused with 
hyperplastic tuberculosis and the differential diagnosis may finally have to 
rest with the pathologist 

Lartigau believes that some of the earlier reports of resection of the 
caecum for carcinoma, with no recurrence, have in reality been cases of 
hyperplastic tuberculosis 

In such a differential diagnosis the main supports of a diagnosis of 
hyperplastic tuberculosis will be the earlier age of the patient, the slower 
growth and longer course (two to three years) , absence of cachexia until 
late, lower leucocyte count, evidence of tuberculosis in the lungs or else- 
where , and rarely tubercle bacilli in the stools 

Appendicitis, subacute, or fibrinous or with abscess, is the diagnosis 
strongly suggested in those cases which give only a brief history of a few 
weeks, with pain in the right ^ide, vomiting and palpable mass In our series 
this was the diagnosis of the admitting physician, in three out of the six cases 
Diverticulitis or carcinoma of the sigmoid may be the provisional diag- 
nosis in those cases of hyperplastic tuberculosis of the sigmoid 

Chronic intussusception, impacted feces, fibroma, sarcoma and actino- 
mycosis must also be considered in making the diagnosis As an aid in 
diagnosis the X-ray of the intestinal tract is of great value in locating the 
lesion. Its extent, and in showing the amount of stenosis 

In the hyperplastic type, the X-ray picture is that of a filling defect which, 
however, cannot be differentiated from neoplasm 

In Case No 4 of our series, the significant feature in the X-ray plate 
taken after the barium enema is the inability of the barium to enter the 
ascending colon and caecum, for it met its obstruction at the hepatic flexure 
Recently, however. Pine, also Lawrason Brown, have shown that even 
without real stenosis, i e , in simple ulcerative tuberculous colitis, filling defects 
are to be observed m the diseased areas 
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Brown states “that in all stages (of ulceiative tubeiculous colitis) the 
baiium meal shows shadows which deteimine definitely the presence of 
colonic ulcers, the X-ray picture is due to hypei motility and spasm or filling 
defects, such a picture in a patient with pulmonaiy tubeiculosis denotes 
tuberculous colitis ” 

In our series of six cases, the location of the lesion of hyperplastic 
tuberculosis was Ileum (alone), one case, ileum and caecum, one case, 
caecum or ascending colon (alone), two cases, caecum and rectum, one case, 
sigmoid, one case 

Tieatment — The treatment is definitely surgical as soon as the diagnosis 
IS established, which usually means that stenosis is already present , and the 
earlier the intervention, the better the prospect of a radical cure 

Radical resection of the diseased area is the operation of choice with 
appropriate intestinal anastomosis 

In the usual location, ileo-csecal, the operation will consist in resection of 
the caecum and as much of the ileum as may be necessary and the performance 
of an ileo-colostomy, using the transverse colon, by preference, and a side- 
to-side anastomosis 

When the patient’s general condition prohibits a radical excision, or 
where the local technical difficulties are too great, some other surgical expedi- 
ent must be used to overcome the obstruction, but none of these is 
really curative 

1 Partial exclusion is the simplest and safest piocedure as a palliative 
treatment and consists in a simple side-tracking lateral anastomosis between 
afferent and efferent loops of intestine , such was the procedure of choice in 
Case V of our series 

2 Unilateral exclusion affords more complete rest to the diseased area 

3 Bilateral exclusion has obvious disadvantages, even if a colostomy 
be performed m the isolated segment to permit of its proper drainage 

4 An artificial anus in the affeient loop must be considered only as a 
measure of last resort 
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THE EESULTS OBTAINED IN THE TREATMENT OF CHRONIC 
ARTHRITIS BY THE REMOVAL OF A DISTANT 
FOCUS OF INFECTION 


By Herbert S Chatman, M D 
or San Francisco, Cal 

The term focal infection in the last decade has become a byword m 
most of the clinics of this country A focal or confined infection is an 
infectious process confined to some organ or tissue constantly maintaining 
bacteria of greater or less virulence From this focus bacteria oi toxins 
may be absoibed which produce disease processes, either local or general, 
m some other part of the body ^ 

The teeth, the tonsils, the genito-urinary tract, the sinuses, the bronchi, 
the gall-bladder, the gastro-intestinal tract, the pancreas and the vermiform 
appendix are the usual locations for such foci 

The organisms most frequently found m such foci are the streptococci, 
gonococci, staphylococci and pneumococci 

The disease processes which are believed to be due to these foci of 
infection are numerous, namely, chronic arthntis,® nephntis,® gastnc ulcer, ‘ 
herpes zoster,' endocarditis,® myocarditis,^ pancreatitis,® iritis,® skin diseases,^® 
diabetes, hyperthyroidism!,*^ septicaemia,*® and many others 

In many of the later diseases, the relation to infection is of rather recent 
origin, while the relation of arthritis to infection is comparatively old 

Bradford,** m 1883, had three cases of so-called rheumatic arthritis of 
the spine Two of these had a gonorrhoeal history Schuller,*® in 1892, 
found organisms m cut sections of tissues, which he described m 1893 *® 
In 1896 ** he described a quick method for demonstrating organisms in 
human tissues 

Po3mton and Paine,*® in 1900, described a focal infection, as a localization 
of infection with outpouring of toxins uhich causes carditis, aithritis, 
nodules and other lesions 

Coincident with the theory of focal infection has arisen the idea of 
eradication of the foci, and thus checking or curing the disease 

This paper deals with the results obtained in the treatment of chronic 
arthritis by the removal of foci of infection 

Few accurate reports have been made of the results of this method of 
treatment Billings *® reported a series of 10 cases of chronic arthritis, 
treated by the removal of foci of infection Eight of these gave excellent 
results In two of the very advanced cases the streptococci obtained from 
the foci, when injected into rabbits, produced an acute arthritis, either 
single or multiple 

Billings,®® again m 1913, reported 70 cases of the so-called deforming 
type of arthritis Although he gave no definite percentage as to the number 
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in which good results were obtained, he stated that in those patients in whom 
no marked destruction of tissue had occurred, recovery took place m many, 
and others were at the time convalescing He also stated, that patients with 
bone and cartilaginous disease had vastly improved, and that the progress 
of disease apparently had been checked 

Ivy reported 8 cases of so-called arthritis deformans occurring be- 
tween the ages of twenty-five and fifty years In all these cases the focus 
was situated in the teeth Root extraction and tieatment of the pyorrhoea 
was followed by marked results in six of the cases 

Crowe, Watkins and Rothholz -- lemoved the tonsils m many cases of 
infectious aithritis and so-called rheumatoid arthritis In 31 cases of infec- 
tious aithritis of a chronic nature, which they were able to follow up, 24 
cases had normal joints, both subjectively and objectively In some the 
affected joints had become worse for a few days immediately after operation, 
but began to impiove in two to thiee weeks Often it lequired fiom 
SIX to eight months before all joint symptoms had entirely disappeared 
Four cases weie classified as impioved, because the patients were able to 
walk without pain The affected joint, however, had never entirely cleared 
up, and after operation had at times been worse Two cases were not 
improved, and one was worse than before the opeiation In the so-called 
rheumatoid arthritis they were able to follow up nine cases only Two of 
these had impioved, but this improvement might have been due as much to 
the general hygienic measures which they followed as to the tonsillectomy 
Two cases were not improved, but no new joints were involved Five of 
the nine were much worse, new joints having become involved, and they 
were for the most part helpless 

He concluded from this group of cases that, only in very exceptional 
circumstances, should any one subject a patient with rheumatoid aithritis 
to an operation for removal of tonsils, even in cases that give a history of 
lepeated attacks of tonsillitis for many years 

For the past three years patients with chronic arthritis coming to the 
Stanford University Clinics have been treated on the theory, that every case 
of chronic arthritis, as of acute arthritis, is due to an infection or to trauma 
The majority of these patients were seen by Doctor Ely in the Orthopaedic 
Clinic The Clinic Procedure was as follows A veiy careful history was 
taken, and a physical examination was done on each patient In most cases 
routine laboratory examination of blood and urine was done A large num- 
ber of X-ray examinations and blood Wasseimann tests were made 

Special attention was paid to the histoiy of Neisser infection, when 
treated, how treated, and the length of time treated Also whether or not 
the patient had been subject to repeated attacks of sinusitis or tonsillitis 
The history of pyorrhoea, root abscesses, and chronic mouth infections was 
carefully taken up 

In the physical examination, particular attention was paid to the teeth, 
nasal sinuses, the tonsils, and the genito-urinary tract When a patient gave 
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a history of repeated attacks of tonsillitis, and the physical examination 
showed evidence of chronic tonsillitis, he was not immediately rushed over 
and subjected to a tonsillectomy, but was carefully examined for other 
foci of infection If none was found, then the tonsils were treated as the 
source of infection 

In many cases a number of foci were found, such as chronic prostatitis 
and chronic tonsillitis, or chronic prostatitis and root abscesses or pyorrhoea 
After the existence of the focus had been established as well as possible, 
each case was referred to its respective clinic, that is, the genito-urinary, 
the dental, or nose and throat, and was treated there (Treatment to be 
described later ) 

During the tieatment and for a considerable length of time afterwards, 
these patients were followed up and watched by Doctor Ely 

From the card index and catalogue system of the History Room and 
vVith the aid of Doctor Ely, the histones of 125 cases of chronic arthritis 
were obtained These did not include acute or subacute cases, but only 
cases in which the arthritis had existed over a period from months to years 
These histones were segregated into treated and untreated cases, and 
after careful study had been made of the treated cases a special endeavor was 
made to see personally as many of these patients as possible In this way 
a personal interpretation of the results of the treatment can be given 

Of the 125 selected cases only 66 cases were treated, and of the 66 cases 
21 were seen personally and the results recorded Therefore the results 
of the clinicians m 66 cases and the results of the 21 cases seen by me 
personally will be given separately These cases are classified and sub- 
divided according to the mode of treatment and the situation of the focus 
The accompanying charts tabulate only the treated cases 

Thirty-three treated cases in which the pnmary focus was believed to 
be located in the genito-urmary tiact 

Twenty-six cases in which the primary focus was believed to be located 
in the teeth 

Seven treated cases in which the focus was believed to be located in 
the tonsils 

Cases in Which the Primary Focus was Believed to be in the Genito- 
urinary Tract — ^The total number of cases in this class were 45 Of this 
number, 97 5 per cent were men and 2 5 per cent women The decades in 
which chronic arthritis was most prevalent in this series are 


Years 

Cases 

Per cent 

20-30 

22 

484 

30-40 

14 

308 

40-SO 

6 

132 

50-60 

2 

44 

60-70 

I 

22 


45 

100 
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Thirty-three cases received treatment in the genito-urinary clinic This 
consisted of prostatic massage, and massage of the vesicles, when indicated 
This was done usually twice a week Hot permanganate injections, urethral 
dilatation, mixed Neisser vaccine and silver nitrate instillations constituted 
the treatment in general In four cases vesiculotomy was performed All 
these patients were advised to rest as much as possible In some cases 
baking, belts, braces and other suppoits were resorted to 

Of 33 cases which received treatment, 42 3 per cent , according to clinical 
observation, showed definite improvement This improvement manifested 
itself in the loss of pain, the increased amount of motion m the joints, and the 
ability to get about and to go back to work, 1575 per cent of the cases 
showed no signs of improvement In 40, 95 per cent of the cases, we were 
unable to secure data 

Eleven cases were seen personally Of this number ten showed definite 
improvement One showed no sign of improvement after a long period 
of treatment 

The following aie a few of the cases in which sti iking lesults 
were obtained 

Case IX — J B , cigar clerk, complains of rheumatism for five 
years This began in his right shoulder, as a hot stinging sensation 
Two months later his left shoulder and right knee became involved 
Family Histoiy — Neisser infection in 1909, also a chancre shortly 
after this Salvarsan three times Catarrh of the nose all his life 
Teeth and tonsils have never given him any tiouble 

Physical Exammation — Heart and lungs are negative All the 
joints are swollen, especially the knees The patient walks on crutches 
Motion in all joints is limited He has pyorihoea and very poor teeth 
His prostate and seminal vesicles are enlarged and tender Prostatic 
secretion contains many pus cells Discharge from the meatus No 
Ne'isser organisms were found X-ray shows a chronic arthritis of 
both knees, with some new bone formation Wassermann was negative 
Diagnosis — Aithritis, chronic multiple, prostatitis, chronic, vesicu- 
litis, chronic , urethritis, chron'ic , pyorrhoea alveolaris 

This patient was treated for a period of five months The treatment 
consisted of hot permanganate injections, prostatic massage and finally 
the vesicles were drained 

Ten weeks after treatment was started this patient was seen walking 
along the street with a cane All his joints were less swollen, and he 
was greatly improved This patient was watched for over six months, 
and was seen to improve steadily At the end of two years' he was 
again seen At this time all his symptoms had disappeared and he 
was practically well Two and one-half years after treatment was be- 
gun, the patient was again seen, and he was perfectly well, and had 
never had any recurience of his symptoms 

Case X — Mr C, time cleik, complains of soreness and swell- 
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ing of the right wrist and fingers of the right hand Feet are 
tender and flat He also has a slight sore throat 

Past History — Rheumatism m both ankles m 1884 Typhoid in the 
same year Neisser infection four times Three of these were cured 
in a few weeks, but the last one lasted over a month At times the 
patient had rheumatism so badly that he was unable to raise his hand 
to his mouth to feed himself 

Physical Examination — Heart and lungs are negative Both feet 
are flat Left ankle is swollen and immobile Right wnst is painful 
on motion Motion is restricted in all directions m this joint The left 
wrist and the metacarpophalangeal joints are painful He has a few 
bad teeth Prostate is large and the secretion contains pus He has 
chronic urethritis and tonsillitis X-ray shows an unerupted third 
right upper molar Wassermann negative Haemoglobin, 89 pei 
cent Albumen in the urine m a light cloud 

Diagnosis — ^Arthritis, chronic multiple, urethritis, chronic, prosta- 
titis, chronic, vesiculitis, chionic, tonsillitis, chronic 

The patient was put through a vigorous course of treatment in the 
genito-unnary clinic This consisted of massage, hot permanganate 
injections, sounds and urotropin At the end of one month his hands 
were practically well His feet were much better, but he still had some 
pain in them At present he is able to walk comfortably and to work, 
which he was not able to do previous to treatment Two months after 
treatment he was practically well 

In these cases in which the focus is situated in the gemto-urinary 
tract, in order to obtain definite improvement it is essential that the 
patient undergo a long-continued treatm'ent Complete eradication of 
the focus IS necessary The results in these cases where the treat- 
ment has been thorough are permanent, as shown 111 Case IX In 
this case the patient has been well for over two and one-half years 

Cases in which the primary focus was believed to be located m the teeth 
In the last one and one-half years the clinicians at Stanford have laid 
greater stress upon the teeth as locations for foci of infection This is 
evidenced by the fact that 49 6 per cent of the cases in this senes are placed 
under this division 

Of 62 cases of chronic arthritis believed to be due to the foci of infection 
in the jaws, 72 5 per cent were men and 27 5 per cent women Thirty-two 
per cent of the cases occurred between the ages of forty and fifty years 


Years 

Cases 

Pei cent 

20-30 

4 

644 

30-40 

16 

2576 

40-50 

20 

32 20 

50-60 

14 

22 54 

60-70 

8 

12 88 


62 

TOO 
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It IS of interest and an important fact to note diat over 54 per cent of 
the cases occur between the ages of forty to sixty years Tins about the 
stage of life when decayed teeth and root abscesses are most prevalent 
Twenty-six cases were treated, and this treatment consisted in scraping 
the teeth, removing the salivary calculi, filling in many cases, opening and 
draining root abscesses, extraction of roots and ti eatment of pyorrhoea 

Case V — Mrs V , aged sixty years, Hungaiian housewife, com- 
plains of pain in the right knee This is increased on motion Dura- 
tion, four years Some swelling the last four months 

Past History — No trauma Gall-stone operation in 1912 Polypi 
removed from the nose at about the same timte Rheumatism in 1901 
Pyorrhoea for a long time 

Physical Examination — Some swelling at the head of the tibia No 
redness or tenderness No restriction of motion Some grating 
Marked pyorrhoea X-ray shows some new bone growth about the head 
of the tibia and the lumbar vertebrae Also an unerupted molar 

Diagnosis — Arthritis, chronic of spine and knees, oral sepsis, 
pyorrhoea alveolans 

Ti eatment — Teeth extracted Pus drained Pyorrhoea treated 
Baking and massage This patient leceived five treatments in three 
weeks She was watched carefully over a period of eight months 
Almost immediately after treatment was instituted the pain and swell- 
ing became less Motion was no longer restricted, and she was prac- 
tically well 

Case XXIV — Mr F , motorman, aged fifty-four years, com- 
plains of stiffness in the knees foi the last year Pain when walk- 
ing and when standing At times a feeling of hot irons in the feet 
Past History — General condition always excellent No trauma 
Neisser infection demed No history of tonsillitis or infectious 
diseases 

Physical Examination — Thickening and swelling of the right knee 
Patella grates Teeth poor Bad pyorrhoea Perforation of right 
drum Otitis media Blood bad, urine negative 

Diagnosis — Arthritis, chronic of knee, pyorrhoea alveolarhs, otitis 
media, chronic 

Treatment — Lower cuspids extiacted Teeth scaled Second 
molar extracted Bier treatment Treated three times 

Five days aftei the first treaTment the patient was very much bet- 
ter The swelling had decreased, and he was able to bear weight on 
the knee The burning sensation m tlie feet had disappeared Three 
m,onths after treatment, the patient still continued to improve 

Case XII — Mr S , Austrian iron Avorkei, aged forty-nine years, 
complains of pain in the spine and lumbar muscles This first fol- 
lowed an attack of constipation three years ago, and at the time 
lasted one week Two weeks ago he had a similaf attack of pain 
Past History — ^Usually well Four years ago was struck by an 
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automobile, and his head was slightly injured Melancholia at tunes, 
otherwise the history is negative 

Physical Exammahon — Heait and lungs are negative Lumbar 
spine IS stiff Flexion is lost There is a kyphosis at the eighth thoracic 
vertebra Many bad teeth, and some pyorrhoea X-ray shows con- 
siderable spurring of the thoracic spines Hsemoglobin, 70 pei cent 
Albumen m the urine m a slight amount 

Diagnosis — ^Arthritis, chronic, of the spine, oral sepsis and 
pyorrhoea 

Treatment — ^Three lower molars were extracted A large granu- 
loma one-quarter of an inch in diameter was removed Pyorrhoea 
treated Teeth scaled Spine strapped, and a belt fitted Treated twice 
Five days after treatment the patient was very much improved Pam 
was much less severe Four days after the second treatment the patient 
walked about one and one-half miles to the dime He stated, that before 
treatment he could never have done it on account of pain 

This class of patients differs considerably from those m the former 
division In those, long-continued treatment was necessary to obtain im- 
provement, while in these definite improvement is noticed in one treatment, 
and in a very few days after treatment This is also m accordance with the 
findings m the dime 

In this series 61 5 per cent of the cases treated showed definite improve- 
ment This evidenced itself by the disappearance of pain and swelling, and 
the regaining of lost function 

In 1 5 3 per cent of the cases no signs of improvement were shown, and 
one seemed to be worse after treatment 

In 23 3 per cent of the cases we were unable to obtain data 

Eight cases were seen personally Four of these showed definite 
improvement 

Cases in which the primaiy focus was believed to be located in the tonsils 

In this division there were 18 cases All had a history of repeated attacks 
of tonsillitis In this class 55 per cent of the cases were women and 45 per 
cent men The age of incidence m this series is given below 


Years 

Cases 

Per cent 

10-20 

3 

16 66 

20-30 

2 

II II 

30-40 

3 

1666 

40-50 

3 

1666 

50-60 

5 

2777 

60-70 

I 

ss 

70-80 

I 

55 


:8 100 

In only seven of these cases was treatment given, and this in all cases 
consisted of tonsillectomy Of the seven cases, according to clinical obser- 
vation, 4 showed marked improvement 
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Case II — Mrs J , Swedish housewife, May 29, 1915, complains 
of pain in the bones and joints, for the past seven months Fingers, 
wiist, back and shoulders are painful and stiff. 

FO'St Hist Q'ty — Has had measles, mumps and whooping cough 
Five years ago she had a tonsillar abscess Has had swelling of the 
feet and ankles since 1914 

Physical Examination — Heart and lungs aie normal The hands, 
left elbow, left shoulder and right foot are swollen and tender Tonsils 
are hypertrophied and covered with a thin exudate Nose is negative 
X-ray shows demineralization of the bones of the right elbow and 
shoulder Marked synovial thickening at the wrist 

Laboratory Reports — Blood, haemoglobin, 65 per cent Utine, a 
light cloud of albumen 

Diagnosis — ^Arthritis, chronic multiple, tonsillitis, chrome 
Treatment — Patient was in bed almost one year Sodium salicylate 
in large amounts was administered (Elimination by sweats and baking 
June, 1915, the tonsils were removed Three weeks after operation the 
patient showed marked improvement Pam was less severe and the 
swelling in the joints had decreased She is now walking, whereas 
before she was bedridden Four months later she was still improving, 
the joints were much better, and the swelling had practically all subsided 
She is now able to do some housework 

For eighteen months this patient was watched, and she showed 
marked improvement during this time At the end of two years she 
was again seen At this time she was not quite so well as she had 
been previously She was up and around and able to do housework, 
but at times she had some pain in her joints 

Case XX — Mr K , Russian painter, complains of pain in his 
feet and knees This began insidiously about three weeks ago 
For a long time previous to this the patient had pain in his left heel 
and ankle 

Past Histoiy — Always healthy Denies Neisser infection and 
lues No sore throat or tonsillitis He is constipated, and suffers 
from hemorrhoids 

Physical Examination — The patient walks veiy stiffly The left foot 
IS abducted The metatarsal joints of his left foot are painful on 
motion He has several bad teeth The tonsils are enlarged 

Diagnosis — ^Arthritis, chronic, of knees and feet , tonsillitis, chronic 
Treatment — Tonsillectomy One week after treatment the patient 
stated that he had not suffered any pain since the operation Motion 
IS no longer painful 

Two cases of this series were combined with gemto-unnary infections, 
and It was impossible to determine from what treatment they derived 
their benefit 

Two cases were no better after tonsillectomy 

Two cases were seen personally, and in these the results were very sti iking 
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SUMMARY 
Clinical Observations 


Kind of 
cases 

No of 
cases 

Improved 

cases 

Not improved 
cases 

Not seen 
cases 

Total 

cases 

Genito urinary 

33 

14 

5 

*4 

33 



423% 

15 15% 

42 3% 

100% 

Teeth 

26 

16 

4 

6 

26 



61 5% 

15 1% 

23 2% 

100% 

Tonsils 

7 

3 

2 

2 

7 



42% 

284% 

284^0 

100% 

Total 

66 

33 

II 

22 

66 



50% 

1666% 

33 33% 

100% 


Author’s Observations 


Kind of 
cases 

No of 
cases 

Improved 

cases 

Not improved 
cases 

Not seen 
cases 

Total 

cases 

Genito-unnary 

ii 

10 

I 

22 

33 



303% 

333% 

66 66% 

100% 

Teeth 

8 

4 

4 

18 

28 



15 4% 

154% 

692% 

100% 

Tonsils 

2 

2 

0 

5 

7 



28 48% 

00 

78 60% 

100% 

Total 

21 

16 

5 

45 

66 



242% 

76% 

68 20% 

100% 


CONCLUSIONS 

1 Fifty per cent of the cases of chronic arthritis treated at the Stanford 
University Clinics by the removal of foci of infection, according to clinical 
observation, showed definite improvement 

2 From personal observation of 21 cases, the following was concluded 
(c) 762 per cent of the; cases showed definite improvement, (&) 190 per 
cent showed no improvement or change, (c) 48 per cent were worse 
after treatment 

3 Although the percentage of improvement did not vary greatly in the 
different groups, the most stnkmg results were obtained in those cases in 
which the focus was situated in the gemto-urinary tract 

4 Long-continued faithful treatment is necessary before improvement 
can be expected in the cases in which the focus is located in the genito- 
urinary tract 

5 Very rapid recovery with very few treatments was obtained in those 
cases in which the teeth were the seat of infection 

6 Removal of the tonsils in several cases was followed in a few days 
by loss of pain, and later by return of function to the injured joint 

7 The compilation of these statistics was made possible through the 
kind assistance of Drs Ely, Hewlett, and Williams, also through the aid 
of the staff of the history room 
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INJURIES OF THE SEMILUNAR CARTILAGES OF 
THE KNEE-JOINT 

By Melvin S Henderson, M D 

OF Rochester, MrxN 

(From the Section on Orthopiedic Surgery, of the Mayo Clinic) 

The semilunar cartilages are fibro-cartilagmous structures placed within 
the knee-joint to deepen the cavity for the reception of the condyles of 
the femur They are wedge-shaped with their apices to the center and 
their bases to the periphery of the joint Their presence allows a more 
even distribution of the wear and tear on the joint surfaces than would 
otherwise be the case The external cartilage is less intimately associated 
with the capsule of the joint, and being more free it can readily slip from 
the grasp of the external condyle and the external tuberosity of the tibia 
It is thicker, broader, and more nearly circular than the internal cartilage, 
and on this account we find the area of contact between the external 
condyle of the femur and the external tuberosity of the tibia less exten- 
sive than the contact on the inner side of the joint The internal car- 
tilage, at its periphery, is closely adherent to the capsule and internal 
lateral ligament and thus is not permitted the laxity and consequent 
ability to glide out of harm’s way that the external cartilage enjoys 
It IS not so thick as the external cartilage and is more crescent shaped 
than circular The internal condyle of the femur crowds it more than 
does the external condyle the outer cartilage 

In the past we have been prone to speak of a loose semilunar cartilage 
as being the cause of a mechanical derangement of the joint While it 
is possible that some derangements are caused by an internal semilunar 
cartilage that is abnormally mobile, there is no doubt that the vast 
majority of so-called derangements are in reality due to fractured or 
torn semilunar cartilages This has been drawn to our attention repeat- 
edly by Sir Rutherford Morison 

The history of a typical mechanical derangement of the knee due to 
an injury of the semilunar cartilage is clear cut as a rule The patient 
is usually a male under 35, in the active period of life The attack may 
have come on during some game or trial of strength The exact manner 
of infliction of the injury may be a little clouded, but almost invariably 
the story is elicited that the knee was m moderate flexion and the 
foot or leg in external rotation In this position the internal semilunar 
cartilage is placed the deepest in the joint When extension is attempted, 
the internal condyle of the femur catches the cartilage and one of three 
things must take place to avert disaster , the force must be stopped, the 
cartilage must slip out of the grasp, or the cartilage must be firm enough 
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to stand the pinching, ciunching force inflicted on it It is usually im- 
possible to stop any such violent contraction of a muscle so powerful as 
the quadriceps m time to prevent injury, once the contraction is well 
established The fibrocartilaginous structure will not readily withstand 
the extreme force to which it is subjected, and the cartilage usually rips 
or tears in its longitudinal axis, the condyle of the femur foices the de- 
tached portion to the mesial portion of the joint, and thus prevents 
extension, the knee being locked in partial flexion 

The subjective symptoms are severe pain and immediate disability, 
the patient is unable to use the knee, and often falls to the ground, grasping 
his knee with both hands The pain is not due to the tear m the 
cartilage, since the semilunar cartilages are not supplied with nerves, 
but to the stretch on the ligaments It may be necessary to aid the 
patient oi even carry him to his bed, and, if reduction is not immedi- 
ately made, the period of enforced quiet and disability will be pro- 
longed and will depend entirely on the character of the tear or frac- 
ture present in the meniscus 

A distinct crack may be heard at the time of injury Swelling and 
effusion follow and subside only after days The cartilage may gradu- 
ally, of Its own accord, as it were, glide back into place , extension of the 
knee then becomes possible Most of the pain is referred to the inner side of 
the knee just anterior to the internal lateral ligament at the jomt-hne The 
patient may even feel a protuberance or swelling there, and in chronic 
cases with repeated locking, it may be quite noticeable, as the synovial 
effusion may not be so gieat in these cases of long standing as in early - 
cases The lump only appears at the time of locking and is always noted 
at the same spot Patients often say the knee is dislocated This state- 
ment given by an intelligent patient usually means one of three things, 
either a torn semilunar cartilage, a dislocated patella, or a loose osteo- 
cartilaginous body If the semilunar cartilage is torn it is best, as 
hereafter described, that the cartilage shall be immediately reduced 
Whether or not there is to be recurring locking depends largely on 
whether reduction is promptly done, whether the part is kept at rest long 
enough to permit of healing, and on the type of the tear in the meniscus 
By far the most common tear seen is the so-called “ bucket-handle ” 
tear of Monson (Fig i) It consists of a displacement inward of the 
torn middle three-fifths of the meniscus so that it lies mesially to the 
internal condyle It is attached to the anterior one-fifth and the posterior 
one-fifth so that it effectually blocks complete extension It is astonish- 
ing that this condition may exist m the chronic recurring cases and the 
patient still be fairly active and getting about very well after some 
months, the only symptoms being incomplete extension and occasional 
locking There are other types of tears but in my experience this is 
the most common The swelling and pain are often marked in 
the early locking, but as the attacks become more frequent, a certain 
42 659 



MELVIN S HENDERSON 


toierance seems to be established, ail symptoms being less marked The 
patients complain of a feeling of insecurity and dread, however, that in 
itself greatly reduces their efficiency and may even keep the more timid 
from working 

If the recurrent trouble m the joint is due solely to injury to a 
semilunar cartilage there is no periarticular thickening, and if this thick- 
ening is present with a somewhat indefinite history the surgeon should 
be very slow to make a diagnosis of derangement due to a damaged 
semilunar cartilage Periarticular thickening always means that arthritis 
IS present In fact, the presence of any residual symptoms or signs be- 
tween attacks should make the surgeon very careful about making a 
positive diagnosis of an injured semilunar cartilage The original trauma 
IS often so sudden and the patient so disturbed that an incomplete his- 
tory IS given and it is only by careful extraction of the facts that a clear 
statement can be obtained In a few instances I have been unable to 
get a history of anything that might be called a severe injury The 
locking may have come on when the patient was walking, and, m one 
instance, locking occurred when the patient merely turned over in bed 

While the clear-cut case, as outlined, is easy of diagnosis there are 
other affections of the knee-joint which are more or less often confused 
with this condition that must be considered in the differential diagnosis 
It would seem that tuberculosis of the knee would not present symptoms 
of this nature, but tuberculosis of the synovial type with its mild symp- 
toms extending over a length of time is often confusing There may be 
twinges or attacks of pain simulating locking of the joint which are 
caused by the fringes of thickened synovia being nipped between the 
joint surfaces, but the chronicity of the complaint with the periarticular 
thickening, persistent effusion, and the absence of severe locking are 
enough to put the surgeon on his guard Also careful general examination 
will perhaps disclose another tuberculous focus m the body such as a pul- 
monary or genito-urinary lesion, which in itself, although not sufficient 
to corroborate a diagnosis of a tuberculous knee-joint, strengthens 
such a diagnosis Some of the infectious arthntides may also be difficult 
of differentiation, but the catchmgs complained of are mild and periar- 
ticular thickening is also present 

The chief condition to be differentiated and the one producing nearly 
the same symptoms as a tear in the semilunar cartilages is the loose body 
caused by osteochondritis dissecans ^ (Fig 2), hypertrophic arthritis (Fig 
3), or osteochondromatosis (Fig 4) Clinically, the loose body may be 
felt, but unlike the semilunar cartilage it varies m its position and may 
be felt above the patella or to the outer or inner side of the joint The 
locking may be quite as painful, but it is usually of shorter duration, and 
the swelling is rarely so great In osteochondromatosis the bodies are 
generally quite numerous, and are easily to be felt at all times The 
rontgenograph is the final court and will invariably show any osteo- 
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I Fig I — Internal semilunar cartilage displaced to the mesial portion of the joint, anterior poition 
blocking extension, called bucket handle type bi Rutherford Monson 



Pig 2 — Osteochondritis desiccans Loose osteocartilaginous bod\ Ij ing at 

the site of origin 
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cartilaginous body If m a patient having typical locking of the knee- 
joint a good series of rontgenograms show nothing, it may be concluded 
that the locking is due to a damaged semilunar cartilage and that the 
chances are about fifty to one that the offending meniscus is the internal 

In my discussion so far I have mentioned only the symptoms produced 
by the internal semilunar cartilage The same general symptoms aie 
present if the derangement is due to the external cartilage, but the 
manner in which the injury is received is not necessarily the same 
I know of no typical position in which such damage takes place as is so 
well known regarding the injuries to the internal semilunar cartilages 
The pain, however, is usually referred to the outer side of the joint and 
a restoration of even casual function is not apt to take place until the 
offending cartilage is removed 

If the surgeon is called when the first locking occurs he should, if 
possible, immediately reduce the torn or fractured cartilage It is not 
generally necessary to give an anaesthetic as the patients are usually 
young, hardy, and vigorous and can well stand the pain incident to the 
reduction It is best to place the patient on the floor, flex the knee to 
the limit, the thigh to well beyond a right angle and suddenly when the 
patient is off guard, with the thumb pressing over the anterior attach- 
ment of the cartilage, extend the knee If the reduction is complete 
the patient will usually tell you that it feels better If this assurance is 
lacking it should not be disregarded , the patient is usually right If the 
reduction is complete, as indicated by complete extension of the joint, 
and the statement of the patient, the leg should then be put in a cast for 
at least four weeks This may insure such healing that a recurrence will 
not develop If reduction is impossible the joint should be opened and 
the cartilage removed The difficulty is that it is not always possible 
to determine whether or not reduction is complete, and sometimes it is 
only after the period of fixation is over and the patient is permitted nor- 
mal motion that the surgeon can say whether operative interference will 
be necessary When there is no question that conservative measures 
will not accomplish reduction, the joint should be opened In the other 
more doubtful cases operation should never be resorted to until after at 
least two clear-cut derangements or lockings have taken place Both 
Sir Robert Jones and Sir Arbuthnot Lane make the statement that 
recurring locking may be an etiologic factor in the development of tuber- 
culosis in such a knee While their theory that chronic irritation is a 
possible factor in the development of tuberculosis is not usual, we must 
give heed to a statement by such eminent surgeons The recent war 
has shown more positively than was possible to demonstrate in civil 
practice that the knee-joint has a very definite resistance to infection If 
the knee-joint is accorded the aseptic respect shown the abdomen, no 
fear need be entertained regarding exploration of the joint For a num- 
ber of years I have not given the knee-joint any more preparation than 
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has been given the abdominal cases in the Mayo Clinic When neces- 
sary the knee should be shaved the day before operation, but I do not 
hesitate to shave the leg on the operating table if it has been neglected 
previously Tke ordinary benzine and iodine preparation is used, care 
always being taken to clean the knee both in the flexed and extended 
positions The part is draped with sheets and towels in the usual man- 
ner, and a rubber tourniquet applied This technic has been employed 
in considerably more than loo cases and we see no need for any more 
extensive preparation 

The operative technic outlined by Sir Robert Jones has been more 
or less followed After the patient is asleep he is placed in slight 
Trendelenburg position and the foot of the table is dropped so that 
the knee is m about 140° flexion The triangular space bounded by 
the patella and patellar ligament, the head of the tibia, and the mnei 
condyle of the femur, is readily outlined and may be opened by a curved 
or straight incision (Fig 5) If there is no fracture or tear in the 
cartilage, the surgeon should be loath to remove the meniscus A 
pathologic condition should be evident before any structures are re- 
moved If exposure of the meniscus is difficult, the incision in the 
capsule may be enlarged, care being taken not to injure the internal lateral 
ligament, also if the foot is rotated outward and the leg everted with 
the knee still in the semiflexed position, a better view may be obtained 
It IS generally sufficient to remove a little more than the anterior three- 
fifths of the cartilage It is well to leave a small rim attached to the 
capsule and thus no injury will be done to the ligament The capsule 
should be closed in layers, plain catgut being used The skin may be 
closed with non-absorbable sutures A well-padded dressing is firmly 
applied before the tourniquet is removed A plaster of Pans cast from 
the groin to the ankle is applied over all with the knee m extension and 
insures no damage from movements while the patient is coming out 
from the influence of the anesthetic On the eighth day the cast may 
be removed and the superficial stitches taken out On the tenth day 
the deep stitches are removed, function is permitted as soon as the 
patient desires it 
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REPORT ON THE USE OF HYCLORITE AND A MODIFIED DAKIN’S 
SOLUTION AS A SUBSTITUTE FOR THE ORIGINAL 
DAKIN’S SOLUTION 

By Edward P Heller, M D 

OF Philadelphia, Pa 

(From the Surgical Service and the Department of Pathology of the 

Lankenau Hospital) 

In an active surgical hospital there is always a demand for efficient 
antiseptics Of recent years, the hypochlorite solutions have come into 
prominence, and enjoy a wide reputation, and quite a range of applic- 
ability Dakin’s solution is the hypochlorite solution most extensively 
used, and is the solution which was used in this hospital for a number 
of months — until a modification was adopted, the preparation of which 
will be described later 

In November, 1919, our attention was drawn to “ Hyclorite,” a con- 
centrated sodium hypochlorite solution which had recently been accepted 
as a new and non-official remedy by the Council of Pharmacy and 
Chemistry of the American Medical Association Since this solution 
seemed easy to dilute, was of a standardized hypochlorite strength, and 
was said to be very stable, its use was begun in the surgical wards The 
hypochlorite solution supplied by the hospital pharmacy was used m the 
controls, and both subject and control insofar as possible were identical 
types of cases For the most part, draining appendix abscesses and 
other infected abdominal wounds were used Although the shortcomings 
of wound-smears and bacterial counts as a gauge of wound-healing were 
recognized, yet it seemed to be the simplest means of tracing our results 
Consequently, at each dressing smears were made of the wounds under 
treatment, and examined At the same time, close touch with the clinical 
aspects of the cases was kept Several typical charts are appended which 
are self-explanatory, and indicate the factors which were considered m 
each of the series studied 

After using Hyclorite for several weeks, inquiry into the method of 
pieparation of the Dakin’s solution used in our controls, and in general 
use throughout the institution, revealed the fact that the two solutions 
are remarkably similar The demand for hypochlorite solution in large 
quantities led the pharmacist to digress somewhat from the standard 
method of preparation, substituting NaCl for NaHCOg — using the NaCl 
in such quantity as to produce an o 85 per cent strength in the finished 
product It was thought that by this means the free carbonates could 
be eliminated, and the solution thus rendered more stable The fact that 
a sample of this solution, recently titrated after a year and three months 
standing in a corked brown bottle, showed infinitesimal loss of available 
chloiine, justified the hopes of a more stable preparation As no adverse 
criticism of this solution was forthcoming, a “ stock solution ” was made 
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in order that there might be an economy in time and labor, as well as 
bulk Thereupon a solution was made containing five times all the 
components except watei, and the dilutions made i 4 with water as 
required Since there are nearly 30 quarts of this modified Dakin’s solution 
used daily, it will be seen that some such method is justifiable 

Method of Preparation and Titration, Results — ^The method of testing 
the two solutions, i e , Hyclonte and modified Dakin’s, is identical In 

Chart I 


Days I 3 345678 9 10 



preparing and testing our own solution, the original technic of Daufresne 
IS followed, except as noted above — the substitution of NaCl for 
NaHCOg We have frequently titrated fresh and twelve-hour-old solu- 
tion of Hyclonte and our own modified Dakin’s, and find that the two 
solutions m proportionate dilutions titrate practically the same, the 
Hyclonte showing slightly more available chlorine than the modification 
Neither solution shows any appreciable loss of strength after standing 
over night m an open graduate , each shows a very small calcium content, 
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and the same alkalinity In this connection too much stress cannot be 
laid on the testing of the chlorinated lime used in the preparation of the 
solution Assay of this ingredient as it comes to the hospital shows a 
variance from 9 to 40 per cent chlorine The chlorinated lime of the 
U S P should assay 30 per cent chlorine, and any excess or deficiency 
must be corrected as shown in the “ Table of Ingredients ” 

Methods of Usmg — “ Hyclorite is used in dilution of i 7 when an 

Chart II 



irrigation is needed which corresponds to Carrel-Dakin solution The 
dilution IS made m the dressing-room immedately before using The 
modified Dakin’s is dispensed already diluted, e g , i 4 of the “ Stock 
Solution ” with water 

Stock solution is now dispensed to all the surgical wards in corked 
brown bottles Thus Hyclorite and our modified Dakin’s can be used 
full strength, or in any dilution lequired, by mixing immediately before 
using When either solution is used full strength, it is applied on a 
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cotton swab In dilutions of i 3, i 7, i 14, i 20 , i 5(X), and i 1000, the 
ordinary gravity irrigating apparatus may be used, or the original technic 
of Carrel However, we have found it to be quite as effective to loosely 
pack the wound with gauze laid around Dakin’s tubes and allow the 
ends to protrude from the dressing In this way, the gauze may be kept 
moist by injecting the solution in desired strength, by inserting the 
nozzle of a glass syringe into the ends of the tubes 

Chart III 


Dajs 1234 56789 10 



SUMMARY OF RESULTS 

For the purpose of example and of explanation, three charts are 
shown, representing respectively three series of cases Series i, simple 
recovery , Series 2, complicated recovery , Senes 3, complicated recovery 
with secondary operation 

Clinically, we have found that in irrigating infected abdominal 
vounds with a dilution of i 7 Hyclorite, or i 4 of our modified Dakin’s 
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there is apt to be considerable irritation, and dilutions of i 4 and i 8 
respectively, are more to be preferred, especially if no slough or dense 
layer of pyogenic membrane is present to protect the nerve endings 
Full strength of either solution applied to devitalized or sloughing tissue 
IS remarkably efficient, and it is superior to silver nitrate and other 
caustics, in our opinion Used for this purpose it should be applied with 
a cotton swab, and the healthy tissue protected with gauze We have 
used a dilution of Hyclorite i 3 in an empyema cavity which was dis- 
charging freely one month after thoracotomy In this case such a 
strength was justifiable, since its antiseptic properties and perhaps its 
caustic or proteolytic properties could act without much danger of break- 
ing down nature’s barrier membrane In this case, furthermore, the 
solution was made weaker as soon as the bacterial count began to come 
down In anothei empyema, i 500 Hyclorite irrigations were begun im- 
mediately after operation, and m four days the solution returned clear The 
patient was discharged from the hospital and returns to the dispensary for 
treatment Progressive improvement is reported 

As soon as the infection is cleared up clinically, and no organisms are 
reported from the smear examinations, the irrigations should be stopped, 
for m several instances, where we have thought to stimulate granulation 
in such wounds, a small, non-granulatmg or senile wound has resulted We 
have diluted our solutions as soon as the infection is controlled — thus in 
the case of Hyclorite, from i 3 to i 14, and finally i 500 We have observed 
a rise of temperature in two instances (Mrs D and Mrs B ), wheie 
Hyclorite was used as an iriigation of abdominal wounds There was 
no other apparent cause for the phenomenon in either case, and as the 
irrigation was done very soon after operation, we assume that the 
pyogenic membrane had been broken down in places, allowing the en- 
trance of organisms and toxins into the lymphatics At any rate, dis- 
continuance of the irrigations resulted in immediate fall of temperature 

CONCLUSIONS 

1 Hyclorite is indicated wherever Dakin’s is indicated (m dilutions 
of I 7) 

2 It is of value when applied full strength and 13m chronically in- 
fected wounds, and to dissolve slough 

3 It should be a valuable antiseptic for use in office work or in treat- 
ing a few patients, because of its stability, and its ease of dilution to 
various strengths 

4 For large institutions requiring large quantities of a hypochlorite 
solution, the modification of Carrel-Dakm solution as prepared at this 
hospital answers every purpose, being more staple than that prepared by 
the Daufresne technic, and far more economical than Hyclorite 

5 The “ Stock Solution ” (as prepared at this institution) fills every 
requirement m which full strength Hyclorite might be used, being only 
slightly weaker in available chlorine 
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A GASTRO-ENTEROSTOMY CLAMP SIMPLIFIED 
AND IMPROVED 

By Harold L Foss, M D 
OF Danville, Pa 

SURGEON TO TRE OEtaiNOER UEMOBIAL HOSPITAL 

Several years ago while assisting a well-known surgeon in perform- 
ing a gastro-enterostomy certain extraordinary conditions presented 
themselves rendering the operation extremely difficult The laparotomy 
was performed through an unusually thick abdominal wall and after re- 
vealing a duodenal ulcer, the application of the usual Roosevelt clamp to 
the stomach and the jejunum was attempted, but a tremendously thick- 
ened transverse mesocolon rendered the procedure practically impossible, 
and after several futile attempts it was given up Almost nonplussed by 
this combination of conditions, the operator, whose expenence in stomach 
surgery is as great as that of any man living, was finally compelled to perform 
the operation without clamps in a welter of blood and intestinal contents 
Although our patient made an excellent recovery, the extreme diffi- 
culty of the operation made an indelible impression on my mind, and 
some years later, when I had acquired an operating room of my own, a 
somewhat similar case occurring with all its attending problems of 
technic, vividly recalled the earlier expenence I then resolved to devise 
some type of a clamp which I believed would be more satisfactory than 
those in general use and I take this occasion to present an instrument 
which I have been using for some time with great satisfaction 

Gastro-enterostomy was first performed successfully by Wolfler at 
the suggestion of Nicoladini in i88i It was an operation in which little 
confidence was placed, for stomach patients were usually treated medi- 
cally until moribund, and surgical treatment was utilized only as a last 
resort The mortality was high in the operations performed prior to 
1885, averaging over 65 per cent Every sort of mechanical device imagin- 
able was used in the earlier operations, but it was not until the postenor 
operation of Von Hacker was described that the gastro-enterostomy 
clamp, such as we understand it to-day, came into general use For 
many years the operation was performed with a pair of separate clamps, 
these finally being supplanted m the hands of many operators by the 
combined clamp of the Roosevelt or Linnartz type Even to-day there is 
no uniformity about the technic of the operation and no one type of in- 
strument has universal popularity One surgeon will proceed with a 
pair of Lane gastro-enterostomy forceps or a pair of Kocher resection 
forceps The next will prefer the Linnartz or perhaps the combination 
of two Mayo-Robson forceps The Thomas intestinal clamp is used by 
some, the Mo5’-nihan clamp by others, while still other thoroughly capa- 
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ble operatois will elect to perform the operation with a Baitlett alumi- 
num clamp, with the Scuddei fenestrated stomach forceps or with the 
Payr flexible intestinal clamp Murphy used no clamp whatever, but 
performed the operation with the aid of a rectangular button Some sur- 
geons will use no mechanical device as an aid As a general thing, how- 
ever, the operation can be far more perfectly performed with the aid of 
some device which will satisfactorily control the hemorrhage and the flow 
of gastric and intestinal contents An instrument which will do this and 
at the same time will steady and support “ the work,” as an engraver 
would say, will prove of value to any surgeon and is bound to make the 
operation more satisfactory and far easier of accomplishment than if it 
were performed without such aid 

The Roosevelt clamp accomplishes nearly everything that can be de- 
sired of a gastro-enterostomy instrument, and although its popularity is 
thoroughly justified and it is probably the most widely used instrument 
of all, yet it has its defects It is impossible to maintain an equable 
pressure through the length of its jaws It has a pair of long weighty 
handles that drag upon the stomach and intestines The pressure upon 
the stomach and bowel is controlled only at two points when it should 
be adjustable at four and, because of its peculiar construction, the pyloric 
portion of the stomach is occasionally prone to slip from its grasp 

In the experimentation performed with various models and which has 
resulted in evolving the instrument I am at present using, the attempt has 
been to produce a light, easily applied, accurately fitting clamp producing 
an even parallel pressure between its jaws and so arranged that this 
pressure may be accurately adjusted to a nicety at four points Ease of 
removal at the completion of the operation has also been a factor consid- 
ered in designing the instrument The clamp has the general shape and 
curvature of the Roosevelt, as will be seen (Fig i) It consists of a cen- 
tral bar and two side bars controlled by four knurled nuts The central 
section IS slotted to receive a square shoulder cut at the centre of one of 
the transverse screws and held in place by a small set screw The two 
side members can be swung through a circle of i8o degrees, facilitating 
the rapid removal of the instrument on the completion of the operation 
The instrument is constructed of steel except for the nuts, which are of 
brass, and for the screws which, double threaded, are of Monel metal to 
prevent corrosion In using the instrument rubber tubing is first slipped 
over the three sections as is done with the ordinary Roosevelt clamp 
Portions of the stomach and jejunum are approximated and are drawn 
through the instrument by means of Allis forceps, as shown in Fig 2, or 
by means of traction sutures Delicate adjustment of the stomach and 
bowel can be brought about with great facility and accuracy with this 
apparatus, the application of the pressure being readily under the control 
of the four screws Fig 3 shows the stomach and the jejunum approxi- 
mated and secured m the clamp ready for the first row of serous sutures 
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Fig 4 shows the operation completed, shows the instrument unlocked, 
the side bars swung back, and the centre bar ready to be slid from be- 
neath the anastomosis The early models were hand forged for me by 
Harvey R Pierce & Company, of Philadelphia, and recently the completed 
instrument has been placed in stock by that manufacturer 


670 



TRANSACTIONS 

OP THE 

NEW YORK SURGICAL SOCIETY 

Regular Meeting, Held February 25, ip20 
The President, Dr William A Downes, in the Chair 

DEPRESSED FRACTURE OF THE SKULL, HMIPLEGIA, RECOVERY 

Dr Frederick T Van Beuren piesented a boy ten yeais of age who 
was admitted to the Roosevelt Hospital November 10, 1919, at 10 30 pm, 
with the history that while walking along the street something had fallen 
and struck him on the head At the time of admission he was conscious 
and no paralysis was noted There was free bleeding from the scalp wound 
The temperature was gg° F, pulse 120, and respirations 32 There were 
clonic spasms involving the right arm and leg, slight m degree and lasting 
about ten minutes Motion and sensation were normal so far as could be 
determined There were no pupillary symptoms, no facial paralysis, and 
the knee-jerks were present and normal 

There was a depressed fracture of the vault of the skull over locomotor 
area of brain Immediate operation was performed, with the patient under 
ether anaesthesia 45 minutes and in the prone position The depressed frag- 
ments were elevated and removed, with extreme care, after debridement of 
scalp The depression had a diameter of about 3 cm and a depression of 
about I cm The inner table was fractured to a considerably greater extent 
Although great care was exercised ml the removal of the fragments by cut- 
ting around them with rongeur, the dura was found to be lacerated, the lacera- 
tion being linear and extending from before backward As the dura pul- 
sated normally it was not opened The wound was closed, leaving a small 
area in the centre for drainage The boy was sent back to the ward in good 
condition The following morning there was voluntary paralysis of the 
right arm and parsesthesia Sensation of pain, pressure, touch, position, heat 
and cold were present, but slowed down in perception The reflexes were 
diminished at the elbow and wrist Passive motion was sometimes faintly 
opposed by involuntary action Sensation and motion in the right leg 
were normal 

Doctor Tilney was then called in on November 12th to examine the boy 
and noticed a slight flattening of the right side of the face There was 
complete loss of voluntary motion in the right arm, the reflexes absent in- 
cluded the biceps, tnceps, pectoral and wrist The left arm was normal in 
strength and reflexes The abdominal reflexes were active* and equal Knee- 
jerks were more active in the left than in the right leg There was no Babinski 
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or clonus The strength of the right leg was less than that of the left 
Sensation was normal The pupils were active and contracted to light 
The tongue protruded in the mid-line 

On November 14th the reflexes were still absent in the right upper extrem- 
ity, and it was slightly spastic There was an increase m strength m the 
right leg, but no changes in the reflexes 

On November i8th, eight days after the operation, the nurse noticed slight 
active movement of the right arm while massaging it Movements were awk- 
ward and fumblingl and stronger in flexion and pronation than m extension 
and supination The following day they had improved slightly m strength 
and purposefulness, but were still quite feeble and poorly coordinated The 
patient looked brighter and had improved m general appearance There 
was still a slight right facial paralysis, barely noticeable except m the branch 
to the lower lip The moVements of the head and neck were apparently 
comfortable and quite free The tenderness and oedema of the scalp had 
practically disappeared The discharge from the wound which had been free 
from the second or third day post-operative had become much less and 
the defect m the wound was smaller There was still some sloughing and 
granular material m this fluid could be expressed from beneath the lower 
flap The right arm, though still held in flexion at the elbow and with prona- 
tion of the forearm, was capable of almost all motions m some degree Flex- 
ion of the fingers wa's poor and extension very poor, being spasmodic and 
incomplete, and adduction and abduction were absent All the movements 
were poorly coordinated, irregular in degree, and could not be sustained 
Reflexes and sensation were practically normal The reflexes of the right 
leg were normal and the strength almost equal to that of the left leg 

On November 19th the triceps and biceps reflexes of the right arm were 
all present and also those of the wrist and ulna There was very slight ankle 
clonus of the right leg, and the strength was nearly normal The fingers 
could be moved in flexion and extension There was a slight degree of wrist 
drop of the right hand Flexion and extension of the right forearm was 
also noted 

On November 21st the finger movements had distinctly improved The 
movements of the index and middle finger phalanges were almost completely 
regained, and the other movements were growing stronger 

November 23rd the action of the mterossei, previously absent, could be 
noted, though it was incomplete The extension of the fingers was much 
better, the fourth and fifth fingers could be extended Extension of the 
wrist which was almost absent three days before had markedly improved 
All motions were much better coordinated 

He was discharged from the hospital December loth, and had continued 
to improve until the residual loss of motion was very slight, amounting, three 
months after injury, to inability to adduct the little and index finger of the 
right hand Motions are still a little awkward and strength of the right hand 
a little less than normal 
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Examination of the site of the injury shows the existence of a verj' 
large defect of the cranial wall The boy would require very careful watch- 
ing, especially as there had been laceration of the dura, on account of the 
possible subsequent development of Jacksonian epilepsy 

TUBERCULOUS TUMOR OF CAPSULE OF KNEE 

Dr Harold Neuhof presented this patient, a woman, twenty-eight years 
old, who came under observation six years ago with an enlargement about 
the knee-joint of one and a half years’ duration There was a considerable 
effusion into the joint with marked limitation in motion The striking feature 
was a large painless mass deeply situated under the vastus mternus and 
apparently contiguous with the joint Aspiration of the joint disclosed 
clear fluid which was negative upon animal inoculation X-ray examination 
showed the picture of a chronic osteo-arthntis The preoperative diagnosis 
was a fascial sarcoma 

At operation in February, 1914, a longitudinal incision was made over the 
mass under the vastus mternus, which upon exposure was interpreted as a 
neoplasm springing from the joint capsule This was widely excised The 
synovial membrane of the joint being freely sacrificed about the tumor to 
which it was adherent No lesion was seen within the joint itself other 
than a rather spongy appearance of the synovial lining The wound was 
closed in layers 

A microscopic examination of the specimen showed a typical tuberculosis 
of fibrous type The attached portion of the synovial membrane was free 
from any microscopic evidence of tuberculosis An immobilizing splint 
was employed, with interruptions, for about a year and was then discon- 
tinued There is now moderate limitation m flexion and extension of the 
joint, and a recent X-ray shows a slight degree of chronic osteo-arthntis 
Occasional pain after standing for long periods is the only symptom of which 
the patient complains At no time has there been any evidence of recurrence 
or of tuberculous involvement within the knee-joint 

GASTROJEJUNAL ULCER 

Doctor Nbuhof presented a young man, aged twenty-four years, who 
came under observation in Bellevue Hospital in April, 1919, with a history 
of pylonc stenosis of many months’ duration Because of the extreme 
emaciahon a provisional diagnosis of pyloric carcinoma was made 
At operation, a transverse abdominal incision was made There was a 
large saddle-shaped ulcer of the pylorus, extending into the first por- 
tion of the duodenum The pylorus appeared completely stenosed 
The stomach was greatly dilated and atonic The general condition of the 
patient appeared too poor for excision and a postenor no-loop gastro- 
jejunostomy was made The usual four-layer suture was- employed, chromic 
gut for the inside and fine linen thread for the outside The transverse 
mesocolon was fixed to the gastnc wall m the usual way Convalescence was 
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smooth after operation, vomiting ceased and the patient rapidly gained 
weight and strength He felt perfectly well until five months after operation 
Epigastric pain then began, occasionally accompanied by vomiting These 
manifestations became more severe and the patient again began to lose 
weight X-ray examination showed a patent gastrojejunostomy but con- 
siderable retention as well There was a second operation in October, 1919, 
that IS, about five months ago At operation, through a vertical abdominal 
incision, only a small area of induration was found at the pylorus where 
previously the saddle-shaped ulcer had been The) pylorus was partly open 
The mesocolon was contracted about the gastrojejunostomy, apparently 
as a result of the adjacent inflammation At the gastrojejunal stoma, there 
was a large area of dense infiltration with crater-like margin almost exclu- 
sively situated in the wall of the stomach It completely, or almost completely, 
encircled the anastomosis, extending only slightly into the jejunum The 
largest diameter of this ulcer was about 8 cm The stoma appeared patent, 
but to what degree could not be determined The gastric wall was umnvolved 
beyond the sharp confines of the ulcer 

Several alternative procedures offered themselves for the treatment 
of the condition that was encountered First, to sever the anastomosis, excise 
the ulcer, and reimplant This was rejected because of the extensive size of 
the ulcer and shortened mesocolon, and also because of the general condition 
of the patient Another procedure was to divide the jejunum at both sides 
of the anastomosis and reimplant This was thought to be too difficult 
because of the very short afferent portion of jejunum The following 
procedure was employed A long loop anterior gastro-enterostomy was done, 
chromic gut sutures being used throughout, the anastomosis was placed 
near the greater curvature and to the pyloric side of the gastrojejunal 
ulcer The length of the loop was about 25 cm The entrance of the 
afferent portion of jejunum into the posterior gastro-enterostomy was then 
occluded by a silk ligature tied tightly in place The efferent portion of the 
jejunum from the old anastomosis could not be treated in a similar fashion 
because of the possibility of regurgitation into it from the anterior gastro- 
enterostomy At the same time it appeared desirable to avoid regurgitation 
from the new into the old anastomosis In the effort to avoid this and to 
avoid as well stasis in the duodenum, a side-to-side anastomosis was miade 
between the ascending limb of jejunum going to the new anastomosis and 
the portion of the jejunum to the proximal, that is, gastric side, of the 
occluding silk ligature A Murphy button was used for this purpose Con- 
valescence after operation was smooth Only after operation was concluded 
did the writer consider the fate of the Murphy button It' then appeared 
to be inevitable that the button would be passed into the stomach However, 
by good fortune the button was passed in the stool on the ninth day Pain 
disappeared shortly after operation and has at no time recurred Vomiting 
has not recurred Appetite is good and the patient has gained steadily in 
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weight There has been no gastric retention in the examinations made since 
operation, and the patient appears entirely well at the present time 

Dr John F Erdmann said a point of interest m this case was the 
excision of an ulcer at the second operation He had fortunately or unfor- 
tunately had to do quite a number of revisions following gastro-enterostomy 
This was because some of these subjects were ulcer beaieis, and no matter how 
thoroughly an ulcer was excised there would be a recurrence He recalled 
one instance in which he found an ulcer at the first nperation and did the 
Polya operation Subsequently there was a recurrence and he did a resec- 
tion of the jejunum at the anastomosis site, then a jejunojej unostomy, and 
a gastrocolostomy , later there was another recurrence In another patient 
he had operated at three different times for recuning peptic ulcer in the 
immediate vicinity of a gastrojejunostomy opening Some ten or twelve 
similar cases had come under his observation, one in which the colon, jejunum 
and stomach were all anastomosed Some of these ulcer cases were certain 
to have recurrences m the course of eight or twelve months As to suture 
material for five or more years be used absorbable suture material, chromic 
catgut, altogether, except in the transverse mesocolon 

Doctor Downes said he had reported two cases of gastrocolic fistula 
following gastro-jeiuiiostomy some time ago In one of the cases, in attempt- 
ing to separate the colon from the stomach and jejunum, he found he had 
removed so much of the jejunum that it was necessaiy to do an end-to-end 
anastomosis, and he wondered whethei oi not Doctor Neuhof could not have 
done a resection Doctor Downes said he was afraid if there should be 
a recurrence in Doctor Neuhof’s case he would have considerable difficulty in 
getting things straight 

Doctor Erdmann said that when he first attempted the revision following 
a gastro-enterostomy for peptic ulcer in the vicinity of the gastro-enterostomy 
opening, the procedure looked like a rather formidable undertaking, but 
after having done it once he found it very easy and rathei enjoyed that type 
of operation now 

SPINAL-CORD TUMOR 

Doctor Neuhof stated that this patient, forty-seven years of age, had 
had what he described as rheumatism about the left shoulder for some eight 
years About fifteen months ago (November, 1918) he began to experience 
lancinating pains in the third, fourth and fifth fingers of the left hand 
Subsequently there was similar pain down the left lower extremity He then 
noted difficulty and stiffness in walking with dragging of the left leg Diffi- 
culty in urination developed at a later stage All the symptoms were progres- 
sive, especially the pain radiating into the left hand 

A resume of the physical examination upon admission to the Montefiore 
Home consisted in unequal pupils, the left smaller than the right , atrophies 
in both upper extremities, chiefly in the left hand , spastic gait with exagger- 
ated arid abnormal reflexes, ankle and patellar clonus The interesting feature 
43 675 



NEW YORK SURGICAL SOCIETY 


of the neurological exammation'was the vague and indefinite level area of 
hyperalgesia which was varyingly located from the upper cervical to the 
upper dorsal segments at examinations made at different times Lumbar 
puncture established the indication for operation, for a yellow fluid was 
withdrawn which promptly clotted on standing 

At operation, on September i8 (five months ago), the spines and arches 
of the fourth, fifth and sixth cervical vertebrae, and subsequently those of 
the third and seventh, were removed in the usual way Upon opening the 
dura, a cystic portion of the tumor at once presented Posterior roots could 
not be seen and for some time it was difficult to determine whether or not 
the tumor was an intramedullary one that had broken through the cord 
By gently tugging on the cystic cap of the tumor the upper pole was dis- 
lodged from underneath the arch of the second cervical vertebra The 
lower pole could then be dislocated and the whole tumor slipped free It 
manifestly arose from the pia-arachnoid Its attachments were two posterior 
roots that were sacrificed and a vascular pedicle springing from the posterior 
spinal vessels This was tied off Nevertheless, the base of the pedicle 
oozed freely Bleeding was promptly controlled by a postage stamp graft of 
a small fragment of muscle The cord was found extensively flattened, more 
so on the left than on the right side Wound was closed in layers in the 
customary manner, and a board splint applied 

The tumor was unusually large, 8 cm long and about 2)4 cm in diameter 
It presented a number of cystic excrescences and foi the rest was of jelly- 
like consistency Upon section the cysts were found to be occupied by clear or 
bloody fluid Microscopic examination showed an endothelioma with cystic 
and hemoirhagic degeneration 

Convalescence was smooth The patient was immediately free from the 
pain of which he had complained and has remained free up to the present 
time There has been gradual improvement in power in the left arm and hand 
The right upper extremity is practically normal, and there has been marked 
improvement m the spasticity of the lower extremity Urination is normal 
There is no discomfort following removal of the cervical bony arches 

The interesting feature is the large size of the tumor producing relatively 
slight manifestations because of its semi-fluid consistency 

OSTEO-ARTHRITIS 

Doctor Neuhof presented a man, aged forty-eight years, whom he 
wished to show in connection with the question recently raised at this society 
of early mobilization after knee-joint operations, as well as to indicate the 
possibility of operative relief in some cases of osteo-arthritis Operation had 
been done too recently to consider the possibilities of the ultimate result 
The patient complained of pain and stiffness in the right knee which began 
about a year ago The symptoms had become progressively worse, the 
patient soon being unable to stand any length of time Pam was always 
increased by attempted motions at the joint Treatment consisted in mas- 
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sage, bakings, and vaccines for supposed focal infection m the teeth Exten- 
sive dental work was carried out 

Physical examination at the time of admission to Bellevue Hospital 
showed the joint considerably enlarged and tender There was about three 
degrees of motion up to extension of approximately i6o degrees Over the 
inner aspect of the knee the skin appeared drawn m upon flexion of the 
joint, leading to the assumption of some limiting bands within the joint The 
X-ray showed the picture of a chronic hypertrophic osteo-arthritis An 
exploratory arthrotomy was suggested, an etiological diagnosis not having 
been made 

At operation, one month ago (Januaiy 25th), a long curved incision was 
made just mesial to the inner border of the patella The patella was 
retracted externally, but could not be dislocated beyond the femur and 
flexion of the joint could not be carried out The disease within the joint 
was almost entirely limited to its inner aspect The synovial membrane was 
thickened and discolored, but smooth The inner border of the patella was 
sharply lipped Grayish excrescences of the tibia and femur weie visible 
through the synovial membrane The menisci were not diseased The most 
striking feature of the joint pathology was a bioad band of adhesions extend- 
ing from the tibia, anterior to the crucial ligaments, to the intercondylar notch 
of the femur Upon attempting flexion of the knee this was put upon the 
stretch, and only after its excision, free flexion of the knee with dislocation 
of the patella were possible The ligamentum alarm was converted into a 
thick fibrous mass covered by many pedunculated villi It was almost com- 
pletely excised There were many other pedunculated and sessile villi which 
were excised The lipped internal border of the patella was removed with 
rongeurs The wound was then closed in layers, and a posterior moulded 
splint applied 

Passive motion was begun the day after operation, and on the second 
day active motion was begun This was increased by the patient under 
careful supervision The splint was discontinued after one week Patient 
was permitted to walk three weeks after operation He is now free from 
pain, walks considerable distances, not using a cane foi support At the pres- 
ent time flexion exists to 90 degrees and extension to about 160 degrees, 
without any discomfort within this range of motion The range of motion is 
progressively increasing 

SARCOMA OF THE STOMACH 

Dr John Douglas read a paper with the above title, for which see 
page 628 

Doctor Erdmann recalled that ten or possibly eleven years ago, he had 
removed a sarcoma of the stomach and at the same time removed a section 
of the ileum for sarcoma The pathologists were not satisfied as to which 
growth was primary, the one in the stomach or the one m the ileum The 
patient was brought for a beginning intestinal obstruction, and a large sized 
tumor was found partially obstructing the lumen of the ileum A resection 
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was done six or eight inches above the ileocaecal valve In the course of 
further exploration at the time of operation the growth m the stomach 
was discovered Within a week or two he had heard that this patient had died 
recently and from what he had heard he understood that influenza had 
caused his death 

A second patient was a male, aged forty-six years, a prominent actor, 
from whom he removed about one-half the pyloric end of the stomach for 
an exogastric sarcoma This patient was operated upon about six years 
ago, and died recently of what Doctor Erdmann was unable to report 

Doctor Fischer presented a specimen of sarcoma of the stomach which 
was removed from a patient forty-four years of age who had never been 
sick before Her present trouble first manifested itself only four weeks 
before she came under observation, when she noticed that her abdomen was 
increasing in size She was first admitted to the medical ward and later an 
exploratory laparotomy was done It was found that she had a large retro- 
peritoneal tumor, probably originating from the kidney The condition was 
inoperable and she died a week later At postmortem a large sarcoma of 
the stomach was found Her blood had shown 70 per cent hsemoglobm, 
there was no obstruction of the pylorus, and no ansemia In fact, there were 
no clinical stomach symptoms whatever 

Autopsy Report — Upon opening the abdomen 300 cc of opaque chocolate- 
colored fluid escaped Uterus normal, right ovary and tube atrophic, with cystic 
degeneration of the ovary Left ovary absent Bladder and capsules strip easily, 
marking slightly accentuated Spleen Slightly larger than normal, marked 
perisplenitis Liver large, very pale, and waxy and firm on section, with obscure 
markings Pancreas normal With the exception of the stomach, the gastro- 
intestinal tract IS normal Upon opening the abdomen a pear-shaped mass, reddish- 
yellow in color and semi-fluctuating consistency, presented itself at the usual 
location of the stomach, but between the leaves of the mesentery of the transverse 
colon, this mass was subsequently found to measure 21 x 25 x 23 cm in diameter 
and to weigh ii pounds Upon dissection it was found that the neoplasm had 
grown from the left wall of the stomach, the greater curvature having assumed 
the perpendicular position A circinate ulcer, measuring 5 cm in its greatest diam- 
eter, was found 3 cm from the pylorus, the base of the ulcer being the tumor 
previously described Aside from this ulcer the mucosa of this organ appeared to 
be normal On section the tumor was found to be markedly degenerated, with 
numerous areas of cyst foriyation The microscopic examination showed a tumor 
mass of small spindle cells arranged radially about the small blood-vessels, with 
many mitotic figures, invasion of the gastric musculature, liver and omentum, and 
many blood emboli The anatomical diagnosis was sarcoma of the stomach 

ULCERATING FIBROMA OF STOMACH SIMULATING MALIGNANCY 

Dr DeWitt Stetten presented a man, sixty-six years of age, who 
consulted his physician complaining solely of a feeling of general malaise 
He had no gastric or intestinal symptoms and there was no marked loss in 
weight A systematic routine examination revealed a moderate secondary 
ansmia, the blood count being as follows Red blood-cells, 3,950,000 , haemo- 
globin, 70 per cent , white blood-cells, 8400 , polynuclears, 70 per cent , large 
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lymphocytes, 4 per cent , small lymphocytes, 26 per cent In order to dis- 
cover the cause of the anaemia the gastro-intestmal tract was carefully gone 
over The stool on a meat-free diet showed blood, strongly positive The 
string test showed a blood stain 16 inches from the teeth The gastric con- 
tents showed free HCl, 60, total HCl, 84, and blood, positive A radio- 
graphic examination of the stomach showed a definite and persistent defect 
at the greater curvature, nearer the pylorus It was of fair size, somewhat 
tnangular in shape and of irregular outline The sides of tlie triangle meas- 
ure about 4 cm in the plate The probable diagnosis of malignant disease of 
the stomach at the greater curvature was made and operation advised 

The operation was performed on January 26, 1917 On inspection the 
stomach showed no definite evidence of disease On palpation a slightly 
pedunculated mass was felt at the greater curvature nearer the 'pylorus 
corresponding to the defect shown m the X-ray plate It; was round, hard, 
rather smooth and about the size of a walnut There were no glands 
It impressed me as a benign growth and I made a wedge-shaped excision and 
then closed the stomach wound 

The tumor was a hard, rounded mass under the submucosa, and measured 
about 3 X 3 cm It had an indistinct, fibrous capsule On section the tumor 
presented a firm, somewhat reddened, fibrillated structure A rather surpris- 
ing feature was the following On the apex of the growth a large, round, 
punched-out ulcer had formed of about i 5 cm in diameter and laterally 
another smaller ulcer, about 0 5 cm in diameter and of the same character, 
was discovered At these ulcerated areas the mucosa was completely de- 
stroyed, exposing the tumor 

Microscopic examination of sections of the growth, stained by haema- 
toxylin and eosin and by Van Gieson, showed it to be composed of large 
numbers of interlacing bundles of elongated, fairly mature fibroblasts The 
nuclei are m the mam rod-shaped At one point muscle fibres from the 
muscular coat of the stomach run through the tumor tissue In places a 
connective-tissue capsule can be demonstrated The tumor is undoubtedly 
benign and must be classed among the fibromata, which according to Aschoff 
are usually of perineural origin 

The patient made an uneventful convalescence and according to recent 
report is in the best of health His living out of town prevented my showing 
him here this evening 
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FRACTURE OF THE OS NAVICULARE PEDIS 
Editor, Annals of Surgery 

Mrs T Z , aged twenty-five years, seen first on February 17, 1920, at 
which time the following history was obtained The previous night, 
while leaving the theatre, the heel of the left foot was caught in the run- 
way, causing the foot to twist sharply outward The patient experienced 
a sudden sharp stab of pain in, the foot, followed by immediate disability, 
necessitating aid to enable her to reach her home The next morning I 
examined the case and noted the following Left foot presented a dis- 
tinct, localized prominence over the inner and upper part of the scaphoid 
The part was very red and intensely painful and tender In fact, the 
symptoms were so marked that no attempt was made to obtain crepitus 
A tentative diagnosis of fiacture of the navicular was made The radio- 
graphic report (Fig i) confirmed the diagnosis and also defined the good ap- 
position of the fragment Considering this, no further attempt to obtain 
crepitus was made A pad of heavy saddler’s felt was strapped over the 
site of injury and a plaster-of-Paris case applied, extending from the toes 
to midway up the leg The foot was maintained in a position of inversion 
and at a right angle to the leg At present writing the bone shows good 
union with no subjective symptoms except for a feeling of tiredness 
when she overexerts the part 

A study of the literature shows how very uncommon this lesion is 
Stimson was able to collect a total of seventy cases, including a series of 
twenty-two, reported by Finsterer Scudder dismisses the entire sub- 
ject with the remark that this fracture is caused by direct violence Wal- 
ton, writing on fractures and separated epiphyses, barely mentions the 
topic Bloodgood, Speed, and Moorhead all speak of this trauma as rare 
Moorhead, in his book on Traumatic Surgery, collected a large number 
of various bone fractures, taken from a number of New York City hos- 
pitals He obtained a total of 5028, of which he states that the tarsus were 
fractured forty-seven times but does not individualize them In other 
words, isolated fracture of the scaphoid was not apparently met with I 
say this because of the fact that in a series of 115 cases of fracture, ob- 
served by the same writer, m a period of one year, he does list isolated 
tarsal injuries (One case of fracture of the cuboid ) In a personal study 
of the statistics of all the fractures at the Hospital for Deformities and 
Joint Diseases, for the past two years, I was able to gather a total of 774 
cases No single case of fracture of this bone was found 

Without the aid of X-rays the diagnosis is presumptive, especially 
so if no displacement of the fragment occurs Stimson goes so far as to 
state that two-thirds of the cases are unrecognized, after long intervals, 
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until radiographed An X-ray usually makes for a positive diagnosis 
Occasionally, one may be deceived by the presence of the os tibiale ex- 
ternum, one of the supernumerary bones of the foot The usual sites of 
fracture of the navicular are through the body of the bone or at the base of 
the tubercle 

Treatment of this type of injury should be directed toward maintain- 
ing the future static function of the foot, particulail}’- so, since this bone 
IS in diiect line of weight-bearing It might not be amiss to recall the 
fact that attached to the under surface of the navicular is the so-called 
“ spring ligament,” commonly known as the infeiior calcaneo-scaphoid 
ligament This structure performs the important duty of supporting the 
astragalus, theieby acting as the principal mainstay in upholding the 
longitudinal aich of the foot An injury severe enough to result in a 
fracture of the bone, one must assume, will inflict damage on this under- 
lying structure With this anatomical reason in view, inversion of the 
foot should be maintained at all times This position tends to pi event a 
future traumatic flat foot and at the same time permits of no undue ten- 
sion on the injured ligament Inability to maintain reduction of the 
fragment, when displacement recurs, calls for operative interfeience It 
IS good policy to use a corrected shoe, with an elevation of one-quarter of an 
inch on the iiinei border of the heel This will prevent secondary strain 
The final lesults are good A small prominence may remain Six 
weeks is a fan estimate for full functional recovery 

I Reitzfeld, M D 
New York City 

DUODENAL HEMORRHAGE DUE TO SUTURE 

Editor, Annals of Surgery 

The case herein reported merely confirms what is already known, 
namely, that the use of silk or non-absorbable material in stomach or 
intestinal surgery is attended with a remote possibility of a serious com- 
plication, 111 the nature of an obstruction, secondary ulcer, or hemorrhage 
The patient, an adult male, in August, 1912, shortly after a hemorrhage 
from the stomach, submitted to an operation, and was told by his surgeon 
that an ulcer was found in the duodenum and was turned in by a purse- 
stiing suture January 16, 1913, he applied to Dr Wm Gerry Morgan 
for treatment, stating that he was having tarry stools He had no pain 
or retention and his health seemed unimpaired At this examination the 
pulse was 96, soft in quality, blood-pressure 130-90, gastric contents showed 
mucous pus, free HCl 52, total acidity 64, blood 

February ii, 1913, the hiemoglobin was 55, red blood count 5,360,000, 
white blood count 8500 The urine showed a few casts and a trace of 
albumen The rontgenologist reported an incisura and contracted pyloric 
end of the stomach , cap normal , no six-hour residue Benzidine test for 
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blood m fasces was four plus About one month later the haemoglobin was 
37, red blood count 4,000,000, and white blood count 7000 He went abroad in 
the autumn of 1913 and returned much better, his haemoglobin being 81 
In May, 1914, the tarry stools recurred and blood was present in his 
stools in December, 1914 The patient then passed from under the obser- 
vation of his physician but returned on December 17, 1917 In the interval 
he relates he was operated upon, a gastroenterostomy having been done At 
the examination in December, 1917, the stools were black, blood present 
(benzidine test four plus), and the patient anaemic The haemoglobin was 
estimated frequently at this time, and the lowest reading was 24 The 
patient was losing blood with every movement and groAving weaker from 
day to day He was removed to Garfield Hospital December 26, 1917, 
and operated upon the following day 

Operation — High median incision revealed moderate omental adhe- 
sions to abdominal wall The stomach and duodenum were exposed, in- 
spected and palpated, but no ulcer was discovered The stomach was 
opened and explored, an especial search being made for a jejunal ulcer, 
but the gastroenterostomy was patulous and perfectly healed The 
stomach Avas closed Avithout finding the source of the hemorrhage A re- 
examination of the duodenum revealed a narrow black object, Avhich on 
grasping Avith forceps, proved to be one end of a silk suture about ij4 
inches long A few shorter pieces were removed The area did not 
have the appearance 01 induration of an ulcer The pylorus was plicated 
with chromic catgut and the abdominal wound closed 

The patient has remained well over two years since the silk suture 
was removed, which would seem to establish a definite relation between 
the hemorrhage and the suture, but whether the silk maintained an ulcer, 
acting as an irritant, or whether the gradual unfolding of the duodenum 
was lacerated by an unyielding suture matters little in the final deduction 

Charles S White, M D , 
Washington, D C 
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HAT INFLUENZA LEAVES BEHIND 

In many instances influenza leaves in its vmke a severe 
disturbance of the nervous function marlted W slecplessness.cx- 
treme irritadiilily and inability to concentrate 
In just such cases 


TIM CTURE 


) 


( S 'p^/lr’s^s?r i'iJ R MATA 

witK distinctive value for it secures for the patient 
restful sleep allays the irrilaliSlxly and restores nervous vigor 

and it does noT depr-ess 
IT HAS NO CONCERN WITH THE HARRISON ACT 

SAMP! es AND UT£KATVKE SUPPUEO TO PHYSICIANS PAVINO CXPRCJS CHAP! 

Labor/vtoryofJOMN B DANIEL imc Atlanta Georgia 




' EIirTiaCMIY'UGHTED'INSTR.UMENTS 

T ttTSNTY years in tlie m inuf-icture of electrically lighted surgical instruments 
if it his not brought perfection in instrument construction, at least has kept 
the Electro Surgical Instrument Companj abreast of the advances made by lead- 
ing specialists of the Medical and Surgical Profession 

So it IS that mstruments stamped “E S I Co ” speak of the accomplishments 
of the noted men whose suggestions are embodied m their construction and a sei- 
\ ice of maintenance possible only m instruments of our manufacture 

Users of instruments stamped * E S I Co ” are certain sharers in this service 
Illustrated Catalogue Sent Upon Request 
Origination Begets Imitation Be Sure of Our Exact Name 

Electro Surgical Instrument Company 

ROCHESTER, N. Y. 


Radium Service 


By the Physicians’ Radium 
Association of Chicago (Inc ) 


MIDDLE STATES 


Established to make Radium more available 
for approved therapeutic purposes in the 
Has the large and complete equipment needed to meet the special requirements of 
any case in which Radium Therapy is indicated Radium furnished to responsible 
physicians, or treatments given here, if preferred Moderate rental fees charged 

Careful consideration \mU be gi\Dn inquiries concern- 
ing cases in A\hich the use of Radium is indicated 

THE PHYSICIANS’ RADIUM ASSOCIATION 

1110 Tower Building, Chicago Manager William L Brown, M D 


Soard of Directors 
WILLIAM L BAUM, M D 
N SPROATHEAHEY MD 
FREDERICK MENGE, M D 
THOMAS J WATKINS. MD 


DR. BARNES SANITARIUM 

STAMFORD, CONN. 

A Private Sanitarium for Mental and (lervout 
Diseases Also* Cases of General Invalidism 
Separate Department for Cases of Inebnety 

The buildings are modern, situated in spacious and attractiva 
grounds commanding superb views o( Long Island Sound and 
surroundmg hill country The accommodations table at 
tendance nursing and all appointments are first class in every 
respect The purpose of the Institution Is to give proper 
medical care and the special attention needed in each individ- 
ual case 50 mmutes from Grand Central Station 

For terms and dhistrated booklet, address 

F. H. BARNES, M D., Med. Supt. 

Telephone 1867 


OPERATIVE TECHNIQUE, DIAGNOSIS 

The latest conclusions of LEADING SUR- 
GEONS on all SURGICAL SUBJECTS will be 
at your finger tips if you use our 

SURGICAL CARD INDEX 

to current literature 
ISSUED MONTHLY 
Special Indexes issued for Gynecology, Obstetrics, 
Orthopedics, Genito-unnary and other subjects 
For full Information address 

THE INDEXERS 

JULIA E ELLIOTT Director 

5526 South Park Avenue CHICAGO 


20 





For Kidney and Gall-Bladder Technique 

Eastman Dupli-Tized X-Ray Films 

with Double Screens 

Short Exposures 

Freedom from Scattered Radiation 
Increased Contrast 

EASTMAN KODAK CO., Rochester, N Y 




21 





HALFONTE 


ON THE BEACH AND 
THE BOARDWALK 


M When you want to rest, 
^ refresh body and spirit — 
Atlantic City! Laughter, 
gayety, life — along the world- 
famous Beach and Boardwalk. 
Eight miles of Boardwalk, lined 
withathousand shops and amuse- 
ments; and eight miles of frolic 
m the rolling surf. Or you 
may go yachting, fishing or play 
golf — with the most interesting 
of companions. 

Then sit back and repose on the 
broad deck porch of Chalfonte 
Relax mind and muscles. Be 
soothed by sight and sound of 
the sea, refreshed by its tonic 
fragrance. Chalfonte is hospi- 
table, quiet, home- 
like. Its guests re- 
turn year after year 
and like it more ^ 

Once to Chalfonte, 
always to Chalfonte. 

RiiirisJ 

American Plan ^ 
Always Open 

THE LEEDS 
COMPANY 








ATLANTIC 


N. J. ^ 
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THE ARMY REJECTS 
THOUSANDS OF MEN 

on account of their teeth 
To keep the teeth sound 
and ^ums firm and 
healthy form the 
daily habit of 
brushing 
them 
uith 




iSJRTlRES 

ir... 

3300 Miles 
Guarantee 

Your Dollars Buy More 
Miles If Yon Buy Our 
Surplus Tires By Mail 

Positively Saves 40% 
OffStandardPrice List 

Manufacturers of Standard Tires 
sell us their surplus or overproduc- 
tion in large lots, at immensely re- 
duced prices, for spot cash lYhen 
overstocked it is cheaper for manu 
facturers to sell their higb-quality 
tires, even at a sweeping reduction, 
than to temporarily shut down their 
plants and disrupt theirorganization 

That IS why we can latt l/ou i0% and guarantee these litts 
to you for 8600 miles 

They were originally built and guaranteed by the factories 
for 4000 and 6000 miles, and there is absolutely no reason 
why you should not get 4000 or 6000 miles and more out 
of them — because ihai s whal Ihtp re hwllfor 


Size 

28x8 

80x8 

82x8 

SOxSH 

81x81^ 

SixSH 

S4xSH 

8ti4 

82x4 

83x4 


Plain 
«9 46 
9 60 

n 60 
12 80 
1810 
14 SO 
16 10 
18 80 

18 70 

19 66 


Non 

Skid Tubes* 
ei0 40 82 06 
10 70 2 60 


12 46 
18 86 
14 40 
16 20 
16 70 

20 76 

21 10 
21 45 


8 10 
8 26 
8 80 
8 40 
4 16 
4 25 
4 85 
4 46 


Size Plain 
84x4 820 00 
86x4 21 06 

86x4 23 60 

S4x4Ji 26 90 
86x4}^ 28 20 
86x4^ 28 60 
S7xiH 82 66 
85x6 80 90 

86x6 88 65 

87x5 82 70 


Non- 

Skid Tubes* 
821 90 84 66 
23 05 6 20 


25 60 
29 36 

80 70 

81 16 
86 00 
S3 80 
36 76 
SB 66 


6 86 
6 60 
6 70 
6 00 
0 70 

6 96 

7 66 
7 16 


•All tubes are firsts — guaranteed one year against defects 

We ship COD, subject to inspection When ordenng 
state what size and style you want — ^Plain, Non-Skid, 
Clincher, Q D or S S 2% ditcoitnl for oath uiith order 
Pnees subject to change tcithoui notice ORDER l/OW 

Philadelphia Motor Tire Co. 

Dept. H, 258 N. Broad Street, Philadelphia, Pa. 
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Nurser Nipple 

(Pat July 13 191s) 

Helps Doctors 


I N all cases where e\act and proper admin- 
istration of Babj'’s nourishment is a mat- 
ter of concern, the Faultless Nurser Nipple 
gives efficient aid to physician and nurse 
Feeds Food, Not Air — Patented Valve and 
Reinforcing Rib Construction prevent col- 
lapse of nipple, and assure steady flow of 
food to the last drop 

Pure Rubber Nipple — Tough enough to 
withstand without injury repeated sterilizing 
m boiling water, yet so soft and smooth that 
it is everywhere known as “Next Best to 
Mother's Breast ’’ 

Holds Firmly— Easily attached to or detached 
from wide mouth, sanitary bottle, but baby 
cannot pull it off 

Easily Cleansed — Nipple can be turned mside- 
out for thorough scrubbing — wide mouth 
glass likewise can be properly cleansed 
with ease 

In recommending, as a sanitary precaution, 
the sterilizing of SIX Faultless Nurser 
Nipples at a time— a day's supply— 5'ou 
secure to Baby the advantages of having a 
dean, stenle nipple for each feeding 

^SEETHE 

Our Faultless Weare\ er ' 

Line of Surgical Rubber 
Goods contains e\ cry thing 
needed by hospital sur- 
geon phy Eician and nurse 
Write today for Illustrated 
Catalogue 

The Faultless 
Rubber 
Company 
459 Robber Street 

Ashland, Ohio 


/REINFORCING 
/ RIBS 


NOTE THE 
VALVE 



INSIDE SECTIOf 

FAULTLESS 
NURSER NIPPLE 
PAT JULY U 1915 
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A Pronouncing 
Dictionary 
of the English 
Language 

New Edibon 690 Pages 
577 Illustrations 
Size S/^x&y^ Inches 

Bound m full flexible leather, 
round corners, red edges 

Price $2.50 


The book contains a vocabulary of 48,000 words, embracing the common 
words in general use, besides numerous technical terms in the arts and sciences 
Irregular and foreign plurals and particles are given 

The correct pronunciation is clearly indicated, and when a word has 
different pronunciations they are given and the preferences of different lexicog- 
raphers are shown 

The definitions are models of clearness and accuracy 
Synonymous words are treated in a practical manner 
The supplementary matter composes hsts of Greek and Latin Proper 
Names, Scnpture Proper Names, Ancient and Modem Geographical Names, 
Chnstian Names of Men and Women with the sigmfication of each, Names of 
Distinguished Men of Modem Times, Abbreviations and Signs used m Printing, 
Words, Phrases, and Quotations from Foreign Languages, Musical Terms, 
Principal Deities, Heroes, etc , and Tables of Weights and Measures 

FREE EXAMINATION COUPON 


ANNALS OF SURGERY 

227 South Sixth Street, Department A 
PHILADELPHIA PA 

You may send me LIPPINCOTT S BUSINESS AND OFFICE DICTIONARY I will either 
remail the book to you withm five days after its receipt, or send you 52 SO in full payment 


Name. 
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REST ASSURED 

When the physician employs 
Antiphlogistme as the local ad- 
juvant in treating pneumonia, 
he assists the patient to exact- 
ly what he absolutely requires 
— EASE and REST. 





RADIUM 

TUBULAR APPLICATORS 
NEEDLE APPLICATORS 
FLAT APPLICATORS 


APPLICATORS 
of SPECIAL DESIGN 

COMPLETE INSTALLATIONS 
of 

EMANATION APPARATUS 


SOLD ON BASIS OF 
U S BUREAU OF STANDARDS 
CERTIFICATE 


by inducing SLEEP gives to 
nature that assistance which 
is often sufficient to carry the 
patient safely and comfortably 


over 


crisis. 


If you have nol already received 
“The Pneumonic Lung Booklet, 
send for one today 


THE DENVER CHEMICAL MFC CO. 

NEW YORK 




CORRESPONDENCE INVITED BY OUR 

PHYSICAL, CHEMICAL 
and MEDICAL DEPT’S 


THE 

RADIUM COMPANY 
OF COLORADO, Inc 

MAIN OFFICE and REDUCTION WORKS 

DENVER, COLO , U S A 


BRANCH OFnCES 

lOS N STATE 50 UNION 55 CHANCERY 

STREET SQUARE L^^E 

CHICAGO NEW YORK LONDON 








VALLEY FORGE 

IN 1777 

A CHRONICLE OF 
AMERICAN HEROISM 

Wilh Map and Nearly One Hundred lllusltalions 

Compiled by 

Frank h Taylor 

Under the ^uthontj of 

THE VALLEY FORGE PARK COMMISSION 


Presents a beautiful^ illustrated patnotic and thrilling 
pen picture of the great l^o^ld drama of the American 
Re\ olution 

The pitiful namtiv e of this camp of sta “v mg almost naked 
heroes constitutes one of the most thnl’ing and pathetic 
chapters in the histori of the republic G ften pens through 
man> generations ha\c rendered its details familiar to the 
public It has remained for Mr Taylor to set forth the 
mot mg and dramatic stori in concise and consecutive his 
torical form so that its pregnant and patriotic lessons may 
inspire generations ' et to come 

isot a 3 ot of ascertained fact has escaped him >et the 
-ccord is as meagre as it is s iddening Where all t\ ere freez 
inL and starting none t\as inclined to make close record of 
dail sufTciirg Even the thousands ttho died at theValle> 
Forge camp nent to nameless graves — The North American 


M\De\rMr Taylor 

I have road tour book entitled Valley Forge ’ ttith very 
much interest and profit and hope that a cop> of itavjU find 
Its V ay into ct en hbrarj and patnotic American household 
■^ouhate done a good t\ork in preserving this reliable 
account of the most trting time of our Forefathers that 
occurred dunng the war ot the Revolution The storj is 
tvcll told and the illustrations are excellent all of which I 
ha% e found intcnscl> interesting and educational 
Wishing \ ou abundant success 

HENRY R HEATH 


Dear Mr TAtLor 

I ha\ c read a our \ allei Force A Chronicle of American 
Heroism with interest and take pleasure in congratulating 
>ou on the thoroughness of >our researches Iso work has 
been printed that contains so much data about the Encamp 
ment and I sinccreb hope that a a erj wide circulation may 
be attained p'-rticularlj in the schools of the countr> The 
E’^planator> R otes comprise the most rehable data extant 
and the numerous illustrations scattered th’^ough the text 
will enable the reader to appreciate more fully the history of 
the Vallc> Forge Camp 

JOH^ W JORDAN LL D Librarian 
Historical Society of Pennsyhama 


V\LLE\ Forge — A Chronicle of Amepican Heroism By 
F rank H Ta\ lor 

This attractn e monograph has been issued under the direc 
tion of The Valley Forge Park Commission of Pennsihania 
The illustrations comprise portraits of the commanders of 
the Brigades and Dnisions with their headquarters who 
were with W-shington at the encampment and an excellent 
map with the ’ocition of 
Explanatory Notes c 
some of It published for 

congratulated on the thoroughness ot his researches among 
the documents or those who w tre participants m or witnesses 
of the ca cnts that transpired at Valle Forge 

— Booh Ncics — Wanamakcr 


SENT POSTPAID UPON RECEIPT OF PRICE 
Paper binding $1 oo 

Ornamental cloth boxed, suitable for gift purposes $2 00 

WALTER S SLACK 

242 Chestnut Street 

PHILADELPHIA PENNA 
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ANTISEPTIC 
LOCAL ANESTHETIC 

with Cocam 
or with Novocain 

THE BEST IN THE WORLD 


Is a Sterile Isotonic Anti- 
septic Solution, conse- 
quently needs no boiling, 
although Waite's can be 
boiled with impunity It 
has been used m over a 
billion cases of Surgery, 
Major, hlmor, by Infiltra- 
tion and Nerve Blocking 


The Antidolor Manufacturing Co. 

4 Main St , Springvtlle, N Y 



ORTHOPEDIC SERVICE 



Fig. 130 — ^Apparatu<5, Colostomy, Feick 

An apparatus designed to take care 
of the Fecal Discharge in a cleanly 
and efficient manner The best de- 
sign in use at the present time 
Descriptive pamphlet on request 

FEICK BROS. CO. 

809 Liberty Avenue 

PITTSBURGH, PA 
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